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PREFACE TO VoL. V. 


S INCE the publication of the Preface to the third Volume of 
this work very little has transpired which seems to call for 
any prefatory explanations. During the compilation of the 
present volume, however, the Government of India were enabled 
to procure the services of Dr. W. R. Clark, of the Indian Medical 
Service, as a third collaborateur. The articles written by Dr. 
Clark will be found distributed through the present as also in the 
subsequent volumes, and the same rule as pursued in the case of 
Mr. Duthie and Dr. Murray will be observed to have been followed 
with Dr. Clark, namely,^to give the contributor’s name in the top 
right hand corner of each page. The Editor thinks it would be 
quite superfluous in him to attempt to eulogise the high merits of 
the gqptlemen who have been associated with him. Their labours 
will appeal more forcibly to the reader than would any words of 
commendation. It need only be added, therefore, that the c'onti- 
nued courteous and considerate toleration of his collaborateurs, iA 
ail matters of detail, has*reduced the Editor’s supervision to one 
of mutual consultation. 


GEORGE WATT. 

Editor, Dictionary of the Economic 

Products of India. 


Simla, 
June iSgr. 
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Flax and Limeed. (G. Watt,) 


LINUM 

trigynuin. 


LINUM, Zfifif. / Oen. PL, /., 242, 

Linum mysorense, Heyne; FL Bn Ind., L, 41 1 ; Linu. 

Syn. — T* Heyne. 

Atkinson, Him. Dist.,3o6: Dale. & Gibs., Bomb. Ft., t6 $ 
Gaaetteers z-^Mysore and Coorg, /., $6; Bombay (UTanara District), XK., 

42 Sm 

Habitat. — An annual herb with a corymbosely branched, slender, glabrous 
stem : found on the exposed ^ ills of the Western Peninsula from the Konkan 
and the Deccan to the Nilghiri hills. Also on the Western Himdlava 
at Garh^dl between 3,000 ara 5.000 feet, distributed to Ceylon at altitudes 
of 4,000 to 5,000 feet. 

L. Steictum, Linn.; FI. Br. Ind., 41 1. 

Vtxn.—Basant, bab^asant, Pb. 

Habitat. — A small, herbaceous plant with yellow flowers, found on the 
''^anjdb hills and in Tibet (at an altitude of io,uoo feet); cultivated in Afghin* 
istin. 

Oil.— ^Qriflfith says it isgrown in Afghdnistin on account of its oiV>ie 1 d« 
ing SEED, not for flax. Th^oil very probably docs not differ essentially 
from ordinary linseed oil. 

L, perenne, Linn. / FI. Br. Ind., /., 41 1. 

Reference.— Pb. PI., ». 

iUbitat— A perennial herb, branching from the ground and growing to 
a height off from 1 to 3 feet ; found in Western Tibet and Lahoul at alti- 
tudes of 9,000 to 13,000 feet. 

Oil. — Stewart suggests that this may be the plant which sdlorded 
the wild linseed of Spili which many years ago was sent to the Agri.-Horti- 
cultural Society of India. Aitchtson, in his Lahoul, iU Flora and Vege* 
table Products, mentions this plant, but states that the people are ignorant of 
its fibre, and, when speaking of oils, he says none are used, except the oil ) 

• prepared from species of Impatiens, and that even that oil is only cmploved 
to polish drinking cups. No plants, Aitchison adds, are cultivated in Lahoul 

sources of oil. Ghi, or clarified butter, is the only substiyicc used for 
lighting purposes. TJius these wild hill peeple appeal to be alike ignorant 
bt thwoil and fibre of their indigenous Linum. 

L; trigynuilli Roxb.; se% Remwardtia trigyna, P lunch. ; Vol. \I. 

L.384. 
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38^ , Linum ttsitatiasimutn, Zf«»./ Fl. Sr. Ind., L, 410. 

LmvM, Latin I Lin, Fr.; Lino, It. (sf Spauith; Linho, Port.; 
FLticHS, Germ.; Vlas, Dutch. 

Sja.— L. TIUMCBVIUM, 


unasap janasp Bomb.; AlsM, Guz.| Alshu javas, Dec.; AUhuviraip 
TAM.i Aiasip uUA s4l4, madan^ginjalup Tel.; Alshi, alaskip Kans 
Chsru~€kdna^ittinis-^ta, Malay. ; Atasip aumap malikap sattp masrind 
BT masinap masdna {kskauHta, aocordinif to Mason’s Burma), uma 
(aocordtiur to Sir W. lones. Sans. ; Zigrar, Turki ; Kattdn (or baarui- 
aaiddn), Arab.; Zagkd. aagkdr^ kuianXor tukkms-kaidn). Pa as. 

NoTB.»lt has been found impoaeible to separate the names s[iven to the 
plantj the fibre, the seed, or the oil i they are, therefore, all included to- 
other in the above enumeration. 

RwmilCM.— FU lHd.p Rd. C.S.C, E77; Dah, Bf Gibs., Bomb. 
Fl,, Supp.p t 6 i Sisvuirt, Ph, PI,, at ; DC. Orisfin Cult. PL, ttgf Elliot, 
Flora Andkr.p 17, S23: Mason, Burma and Its Psople, :sng Sir IV. 


fonosp Trsat. PL Ind,, tcff / Planekon, Hooker* s Jour, of Botany, VoL 
Vll,, tSSp published tS4B ; Grierson, Peasant Ufe, 246; Carey, Asiatic 
Reseatchesp X„ 15 / Pham, Ind.. gg ; Dymock, Warden, ‘Hooper, PAar- 
macagp Ind.p I,, 23g : Ainslie, Mat. Ind,, I., tg6, 612; 0*Shaughnessy, 
Beng. Dispens.p 213 f V. C. Dutt, Mat. Med. Hind,, 292 ; Dymock, Mat. 
Med, W. Ind.p 2nd Ed., ti6f Flkck & Hanb, Pharm. ; Fleming, Med. 
PI. and Drugs, as in As. Res., VoL XI., ijo; Bent. & Tnm., Med. PL, 
39: Bomb. Drugs, gft Murray, PL and Drugs, Sind, 

IminSp Mat. Med., Patna, ti6; Butler, Med. Top. Oudh, 32: Ran^ 
kine, Med. Top. of 5 ar#ni, 15/ Year Book, Pharm., ik74» 6^1 

Moodeen Sheriff, Mat. Med, S. Ind. {proof seen by the writer), dp ; Baden 
Powell, Pb. Pr.p 420, 496-500} Atkinson, Him. Dist., suff, 730-77 1 / 
Drury, U. PL, 273$ Duthie & Puller, Field and Garden Crops, 40427 
Idshoa, V. PL Bomb., 215, 23 i 7 Birdwood, Bomb. Pwn, 16, 260,3167 
Reyle, III. Him. Bot., 627 Christy. Com. PL and Drugs, VI., iO ; Foyle, 
Fib. PL, 735 232; Liotard, Papermakmg Mat., i 5 » *7% 24; Spans, 


HISTOBT. 

386 


375, also 376-379; kew Off* Guide to the Mus.^Ec. Bot., 22 ;Simmonds, 
Trip* Agri.p Job; Linschoten, Voyage to East Indies, I. So ; GaeeU 
teers r-Jiysore & Coorg, /., 58; Bombay, IV., 53 7 XII., 152; XVII., 
270; C. P., 327; H.-IV. P.o I., 79; ! HI-* 325; IV.,lxix; Panjab, 

Hoshiarpur, 97 ; Gujrdt, 76, 79j Gujfvnwalta, 5J 7 Sialkot, 76 ; HunteV s 
Orissa, II,, App,, 75 ; Indian Forester, IX.. 274 ; Settle. Repts. :-~Ckdnda, 
37, 96; Gujrat, vxxix.$ Banda, 507 Aaamgarh, 723; Bareilly. 82; 
Lahore, p; Baitool,77 i Kdngra, ’J41 Allahabad, 3t ; Hoshungabad, 276, 
277,288$ Nagpur, 273$ Nursingpore, 52 J Nimdr, 798 ; Kumaon, App., 
34$ Wardhd, 68; Madras, Man. of Admn., /., 288$ AdmintstraHan 
Repts. sSengal, i882~83, 17 ; Quarterly Journals of Agriculture, V., 
467 $ VI., 707, 449* a** S7 ; XI., 3^4* 

« Habitat-* An annual herbaceous plant cultivated throughout the plains 
of India and up to altitudes of 6,000 teet above the sea. 

HISTORY.. 

The history of both Flax and Linsbbd may be treated^ conjointly, 
since, to the India of the present day, linseed alone is of commercial 
importance. FlQckIger & Hanbury give a brief but interestiiig sketch of 
this subject. "The history of flax, its textile fibre and tnfesc authors 

write, is .iAtimately connected with that of human civilization. . The whole 
process of converting the plant into fibre, fit for w&ving into clothe is frt- 
auentlv deoicted on %e wail Daintinirs of the Esrvptian tombs. Tdie grave* 


L,386 
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Flu and Linseed. 


(G. Watt) 


LINUIC 

usitatissimum* 


centuryB.C. The old literature of the Hebrews and Greeks contains frequent I HISTORY, 
reference to tissues of flax ; and fabrics woven of flax have actually been 
discovered, together with fruits and seeds of the plant, in the remains of the 
ancient pile-dwellings bordering the lakes of Switzerland/' 

“ The seed in ancient times played an important part in the alimenta- 
tion of man. Among the Greeks, Afcman in the seventh century B.C., and 
the historian Thucydides, and among the Romans, Pliny, mention linseed 
ss employed for human food. The roasted seed is still eaten by the Abys- 
sinians.'* (Conf. with remarks below regarding its being eaten in India.) 

“ Theophrastus expressly alludes to tfc mucilagmous and oily properti es 
of the sera. Pliny and Dioscorides were acquainted with its medicinal 
application, both external and internal.” 

” The propagation of flax in Northern Europe as of so many other useful 
plants, was promoted by Charlemagne. It seems to have reached Sw'eden 
and Norwa^ before the 12th century.” 

The above passages have been taken from the Pharmaeographia,^, 
learned work which appeared subsequent to DeCandolle's historic sketch 
of Linuffl (fieogr. Bot, Rais , 833), These two works have brought together, 
in fact, all that can be said regarding the history of flax and linseed. It 
may not, therehjr* , be out of place to give here some of DeCandolle’s more 
recent observations (Origin. Cult, Pt) : **The first important w'ork on 
this subjei't,” he writes, ** was by Ptanchon in 1848. That botanist clearly 
showed the diflercnce between Linum nsitatissimum, L. humiie, and L. 
angustifolium, which were little known. Afterwards Heer, when making 
profound researches into stpeient cultivation, went again into the characters 
indicated, and by adding the study of two intermediate forms, as well as 
the cotpparison of a great number of specimens, he arrived at the conclusion 
that there was a single species, compo.^ of several slightly different forms ” 
Commenting on Heer's definitions of these forms DeCandolle adds ” It 
m^y be seen how easily one form passes into another. The quality of 
annual, biennial, or perennial, which Heer suspected t& be uncertain, is 
vague, especially fur angustifolium ; Loret, who has observed the flax in 
- the neighbourhora of Montpellier, says: — ‘In very hot countries it is 
nearly always an annual, and this is the case in Sicily according to 
Eussone ; with us it is annual, biennial, or perennial according to thp nature 
of the soil in which it grows i and this may be ascertained by observing it 
on the shore, notably at Ma^elone. Then it may be seen that along the 
borders of trodden paths it lasts longer than on sand, where the sun swn 
dries up the roots, and the acidity of soil prevents the plant from enduring 
more than a year.' ” It may, in fact, be accepted that Hear established 
L. nsitatissimum as a cultivate race derived from L. angustifolium. The 
annual flax (L. nsitatissimum) of which there are two special forms, vis., a 
▼ulgare and jShumile, has not been found, with absolute certainty, in a wild 
state. It is the cultivated form met w'ith in the greater part of India, mhile 
variety /3 extends into Persia. Bolssler mentions a specimen collected by 
Kotschy at “ Shiraz in Persia, at the foot of the mountain called Sabst 
Buchom.” ” This is perhaps a spot,” adds DeCandolle, “far removed 
from cultivation ; but I cannot give satisfactory information on this head.” 

” Linum angustifolium, which hardly differs from the pr^eding, has a 
well-defined and rather large area, it grows wild, especially on hills 
throughout the region of which the Mediterranean forms the centre, that is, 
in the Canaries, and Madeira, in Moiocco, Algeria, and as far as the 
Cyflsnaic; from the south of Europe as far as England, the Alps, and the 
Balkati Mountains, and lastly, in Asia from the simth of the Caucasus to 
Lebanon and Palestine. • 1 uo not find it in the Crimea, nor bc^'ond the 
Caspian Sea.” 

L.^ 
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HISIOBY* Having thus reviewed the botanic evidence DeOandollo turns to the 

. philologic : " The widely different commercial names indicate likewise an 
ancient cultivation or long use in different countries. The Keltic name /in* 
and Greco-Latin Itnon or linuMf have no analogy with the Hebrew fischta 
nor w^ith the Sanskrit names ooma^ atasi mtiist. The varying etymology 
of the names, the antiqjuity of cultivation in Egypt, in Eunme, and in 
the north of India, the circumstance that in the latter country fiax is culti- 
vated for the yield of oil alone, lead me to believe that two or three species 
of diffei ent ongin, confounded by most authors under the name of Linnm 
usitatisslmomf were formerly cultivated in different countries, niithout imita- 
tion or communication the one with the other. 1 am very doubtful whether 
the species cultivated by the ancient Egyptians was the species indigenous 
in Russia and in Siberia.** These were DeCandolle's remarks in his earlier 
work, and they were abundantly confirmed by subsequent research, for, in 
his Origin Cultivated Plants, he continues : My conieciures were con- 
firmed ten years later by a very curious discovery made by Oswald Heer/' 
OeOandolle then goes on to describe Heer*s df&covery, which has already 
been indicated by the above remarks regarding the discovery of the fruits 
of L. angustifoUttm in the lake-dwellings of Eastern Switzerland, denoting 
an acquaintance with Linnm at a time when stone implements were being 
used. L. angustifoHiim is wild south of the Alps. The interest in Heer*s 
discovery was confirmed by his finding also the seeds of Silene cretica, 
a plant ioreign to Switzerland but abundant in Italy in flax fields. Hence 
Haer concluded that the Swiss lake-dwellers imported the seeds of their 
flax from Italy* The same form of flax has also been recognised in the 
peat-mosses of Lagozza in Lombardy. THb prehistoric people of that 
region were, like the Swiss, lake-dwellers ignorant of hemp, and used 
stone implements, but possessed the same cereals and ate like them the 
acorns of Qurena robur» var, aeatilifloim. There was thus, OeOandolle 
adds, a dyilization on both sides of the Alps in which L. aagiMtifelinm was 
used— a civilization probably anterior to the Aryan advent in Europe. 

« This idea is confirmee^ DeCandolla thinks, by philological considerations. 
The ^ord Un, llin, linu, linon, linum, lein, tan, exists in all the EiircpeaQ 
languages of Ar\an origin of the centre and south of Europe, but as it is not 
common to the Ar\an languages of India, the cultivation of flax most prob- 
ably ftjok its c»rigm with the Western Aryans, and before their arrival in 
Europe. ” The name flachs or flax of the «utonic languages tomes from 
the old German flahs. There are also special names in the north-west of 
Europe — pella^a, aiivinaf in Finnish ; hor, harr, hor, in Danish ; fior and 
tone in ancient Gothic. I/aar exists in the German of Salzburg. This 
word may be in the ordmarv sense of the German for thread or hair, as the 
name li may be connected with the same root as ligare, to bind, and as hor, 
in the plural horvar, is connected by philologists wdth harva, the German 
root for flachs; but it is, nevertheless, a fact that in Scandinavian countries 
afld in Finland, terms have been used which differ from thostf employed 
throughout the s<iuih of Europe. This variety shows the antiduity of the 
cultivation, and agices with the fact that the fake-dwellers of Switzerland 
and Italy cultivated a species of flax before the first invasion of ll^ Aryans,’* 

** It is not known precisely at what epoch the cultivation of the anpual flax in 
Italy took the place of that of the perennial, Linum angastifolinm,.but it must 
have been befqre the Christian era ; for Latin authors speak of a well-estab- 
^ lished cultiyaiion, and Pliny snys that the flax was sown in itpring and 
rooted up in the summer.” Ir it had been the peftnnial crop, thej>]an4 
would have been cut so as to leave the roots in the ground. In a like man- 
ner th^nnual flax must have been grown in ageient Egypt, as it is at the 
presents time since the old paintings shew it being uprooted. **Npwit is 

L.386* 
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known,’* conUtiues OdOandolle, ** that the Egyptians of the first dynasties 
before Cheops belonged to a proto-semitic race, which came into Egypt by the > 
Isthmus of Suez. Flax has been found in a tomb of ancient Chaldea prior 
to the existence of Babylon, and its use in this r^on is lost in the most re- 
mote antiquity Thus the first Egyptians, of white race, may have imported 
the cultivation of flax, or their immediate success<^ may nave received it 
from Asia before the epoch of the Phoenician colonies in Greece, and before 
direct communication was established between Greece and Egypt under the 
fourteenth dynasty. 

A very early introduction of the plant into Egypt from Asia does not 
prevent us from admitting that it was at different t!mc« taken from the cast 
to the west at a later epodi than that of the first Eg>ptian dynasties. Thus 
the western Aryans and the Phoenicians mav ha\e introduced into Europe 
a flax more aovantageous than L angustifoliuni, during the period from 
2,500 to 1,200 years tefore our era/’ 

** The sum of the facts and probabilities. ” concludes DeCandolle. “appear 
to me to lead to the following statements which may be accepted until they 
are modified by further discoveries : — 

“ I. Liaum angustifolium, usually perennial, rarelv biennial or annual, 
which is founo from the Canary Isles to Palestine and the Caucasus, 
was ciitivated in bwitzcrland and the north of Ital^ b\ peoples more ancient 
than the conquerors of the Aryan race. Its cultivation was replaced by that 
of the annual flax. 

** 2. The annual flax (L. usitatissimuml, cultivated for at least four thou- 
sand or five thousand years in Mesopotamia, Ass\ria, and Egypt, w'as,and 
still is, wild in the distrids included between the Persian Gulf, tiie Caspian 
Sea, and the Black Sea. 

*^3. This annual flax appears to have been introduced into the north of 
Europe by the Finns (of Tuianian race), afterw^ards into the rest of Europe 
by the western Aryans, and perhaps here and there by the Phoenicians ; 
Ikstly into Hindustan by the eastern Aryans, after their, separation from the 
European Aryans. ^ _ t 

“4. These two principal forms or conditions of flax exist in cultivation, 
and have probably been wild in their modern areas for the last ^tvc thou- 
sand years at least. It is not possible to guess at their previous c. ndition. 
Their transitions and varieties are so numerous that they may bc^\.*nsidered 
as one species comprising ^wo or three hereditary varieties, which are each 
again divided into subvarieties.’* 

Very little information of a historical character can be given regarding 
flax in India. The subject has not been carefully goue into, but from what 
has been written it would appear that the Muhammadans have always 
given more attention to it than the Hindus. According to most wTi'ters 
certain Sanskrit names, which occur in some of the carlv w^orks, are assigned 
to It. If, for example, the Kshaumd garments, alluded to in the F.'lmdyana 
and Mahdbharata, be accepted, as having been made, as many 'inters 
maintain, of Kshum a or Ksumdt linen — synonyms I/we, Naimaviitt, 

Atasi and Afarsina — then the fibre must have been well know*n to the 
Sanskrit speaking people from very ancient times. But there is some 
doubt on this point. Kshauma, the name which of all othere would carry 
the Asiatic know'ledge in linen furthest back, is f v some writers suppo^ed 
to denote silk; indeed, its resemblance to Chumd^ the Chinese for grass-cloth, 
has been even suggested as worthy of consideration. In the Institutes of 
Manu, mantles of w'oven Kshumd are fhose directed to be worn by theola- 
cneqj students of the military class. Commenting on this subject Mr. 
Hem Ohunder Kerr o/*. and Trade in,Juic,p* ^ 

recently 300 years ago Kavi Kankana, in the Bengali Chanat, de- 

• • L.JW 
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scribed a female punished by being obliged to dress in Kshauma cloth and 
to tend goats.” ” In this instance,” adds Mr. Kerr, "the cloth dbviously 
was a coarse or sack cloth. Iv* the Purdnas references to the Kshauma 
doth are frequent, but do not indicate its nature or character. In the 
AinA*Akhari a linen cap is described as part of the dress of a Brahma- 
chdri (Vol. II., p. 483). Anyhow it is abundantly evident that, as in other 
parts of the world, so in India, the true flax was known and manufactured 
from very early times, but that within the last two hundred years it has 
entirely lost its ground ; and in Bengal, in the present day, a man would 
be laughed at who would say to the cultivators that the stalks of their 
well-known iisi are rich in flbre, and could by proper management yield 
a valuable fibre.” The writer has failed to And the passage, given above 
by Mr. Kerr, in QIadwm's or Blochmann’s translations of the Atn»i*Akhar%t 
nor has he come across,in that most valuable work, any other passage that 
alludes to flax or linen. Linseed is, however, mentioned in the rabi harvest 
crops of Agra, Allahabad, Omlh, Delhi, Lahore, Multan, and Malwa, so 
that one might be disposed to think the oil had been as well known in 1590 
(date of the Ain^i»Akbari) as at the present day. Linschoten, who visited 
India in the sixteenth century, mentions by name a fibre found in Ceylon 
which his translators have rendered flax, but he says nothing of flax or 
linseed in India. Tavernier is silent as to flax and linseed, though he de- 
scribes the field-crops over a part of India that he certainly could not have 
crossed without noting the abundance of this crop, had it been as at the 
present day, of primary importance. Linschoten was one of the most re- 
markable travellers who ever visited India and 4 ie East. While speaking 
of China he says: ** In C^hina there is much Flax and Cotton, and so 
good and cheap that it is almost incredible.” But may not the flax 
there mentioned have been China-grass, chumat To the people of 
India edible oils only are of importance, and probably the non* edible ones 
were never more jo than at present. Before the foreign demand, theqp- 
^ fore, it seems highly probable that Linseed was of little or no value to 
them. Added to all thi 5 it is certainly significant that neither Rheede nor 
Rumpmius describe any species of Linum as seen by them in India, and that , 
even Burmann is silent on the subject, though his Flora indtea appeared 
so late aa 1768. 

The first detailed article, in fact, on the^subject of flax which the 
writer has been able to consult, is that written ^ the late Revd. W. Oarey, 
which appeared early in the present century. The correspondence of the 
Hon’ble the East India Company is of course dated a few years earlier, and 
Roxburgh wrote of it much about the same period as Oarey. The flax 
or linseed plant, though very probably grown by the people of India 
long anterior to the date of Carey’s paper, had apparently lost the im- 
portance once attached to it by the Muhammadan rulers. It would seem 
to owe Its present value in Asiatic agriculture like tea, coffee, jute, wheat, 
cotton, &c., 8cc., to European influence and commerce. Ainsllein 1826 
wrote of it : " There is a great deal of flax cultivated ii| many 

pmts of Upp^ India, and especially in Bengal, for making oih and of 
laUyMts^ it has also become an object in the lower provinces.” Thus 
Ainelie viewed it «*s a modern agricultural crop. U. O. Dutt git^s it its 
Bengali names, but makes no mention of its pibperties 


Sanskrit and 


, , , o Iiv WIVII V* 

"f P®®” Sanskrit physicians. Even a stronger proof 

of the Indian flax and linseed industry mgy be drawn from 
Mtlburns Oriental Commerce. The first edition of that work appealed 
m 1813, ^t nether flax nor linseed are even mentioned in it by namB In 
the seconti edition, 1 8^5 (issued by Mr. T. rhornton), jt is stated. 
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" Flax is very generally cultivated in Bengal and Behar for the oil which 
is obtained from the sew, the stalks being rejected as useless.” It may 
be here added that Dr. Buchanan-Hamilton’s silence on the subject of 
flax or linseed is also very signifi^int and strongly confirmatory of the 
suggestion here offered, that m India down to about the year 1830, neither 
of these substances were of commercial itnportance, and, in fact, could 
hardly be said to have been Indian agricultural products. 

Buchanan-Hamilton, in his account of the Kingdom of N^l, deals with 
the crops grown there in his time (1819), but makes no mention of Linseed. 
And what is even more remarkable he is silent on that subject^ in his 
Statistical Account of Dinajpur, in Behar and also in his Journey through 
Mysore. The writer has repeatedly urged, in this work, that the mere 
existence of Sanskrit names, which by present universal admission allude 
to a certain plant, should not unreservedly be accepted, as DeCandotle 
very frequently does, to prove ancient cultivation in India. The names 
may be, as is doubtless frequently the case, comparatively modern adap- 
tations, or they may denote, on the part of the early Sanskrit writers, a 
knowledge, or survival of a knowledge, that dates prior to their invasion of 
India. 

Royleinfor''’** us that the first record of the exportation of Linseed from 
India occurs in 1832, when a Mr. Hodgkinson sent from Calcutta len 
bushels. In 1860-61 the exports from India were 550,700 ewL, valued at 
Ri, 25 >S 7 . 79«5 in 1880-81 5»W*t72Cwt., valued at R3»fi9.8i,265; and Ust 
year (1888-89) they were 8461,374 c>%t., valued at 1^5,05,79,221. Com- 
menting on the Linseed trade of India, Mr. J. E. O’Conor points out that, 
in 1884-85, the figures off the export trade of Linseed during the five pre- 
vious years showed an increase from 5,997,172 cwl. in xS8o-8i to 8,746,596 
cwt; in 1884-85, or nearly 46 per cent. In the succeeding year the exports 
reached their highest recorded extent, namely, 9,510,139 cwt. A diversion 
of the trade (Mr. O'Conor pointed out) from Calcutta to Bombay was 
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reached their highest recorded extent, namely, 9,510,139 cwt. A diversion 
of the trade (Mr. O'Conor pointed out) from Calcutta to Bombay was 
Striking. In 1880-81 Calcutta exported 4,065,3341 cwt*, and Bombay only 
1,925,524 cwl.; whereas in 1884-85 they exported 3,757,018 cwt. ar-i 
4,989,578 cwt. respectively. This apparent migration does not however, 
appear to have been maintained. Since last year ( 1888-89) Calculi^ » xported 
5,659,492, and Bombay 2,797,246 cwl. P'or further particulars^ » -'arding 
the trade in linseed, the reader is referred to the section below wh.oh deals 
^cially with that subjftt. (Conf. with the concluding paragraph of 

Properties and Uses. 

Fibre. — ^Thc bast fibres of the stems yield F lax which when bleached 
is known as Linen. 

Oil.— The OIL — Linsfko— is extensively used in the manufacture of 
paint, printing-ink, floor-cloth, artificial India rubber, oil \arnish, and soft 
soap. The seed is nearly always adulterated, pure Linseed oil b«»ing in 
India almost unknown. In Russia it is adulterated with hemp sccd,ancl in 
India being grown as a mixed crop wMth rape, it is rarely if ever pure. 
The OiL-CAXB is also am important article of trade and Is uuiu exported 
and sold in India as cattle food. 

Medicine. — Linseed is used for poultices. U is also taken intcrmlly 
in bronchial affections, diarrheea, &c. Linseed k. l is aperient, but is onW 
rarely administered internally- It is chiefly employed in the preparation 
of liniment for btgns. It has been thcyight unneces<^ary tf> deal with all t^e 
Elinor uses of so well known a substance as Linseed oil. The reader is 
refdrred to the Pharmacopoeia and such other works for information of 
that nature. # % 

^Special Opinions.— $ The SEEn.s are used internally fpr gonorrhoea 
lEp irritation of the gtni*o-uriiiary system. The flowers ore onsideroif a 
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cardiac tonic ” (D^. Emenony ** Decoction of it used extensively in char« 
table hcmttals for gonorrhcea" {Civil Surgeon S, M, Shircore, Moorshei^ 
ahad). **ihe seeds after being boiled are strained off, and the liquid used 
with great benefit in irritation of the genito-urinary passages ” {honorary 
Surgeon E* A. Morris, Tranquebar). ** The seeds powdered and combined 
with sugar are useful as an aphrodisiac and in gonorrhoea. The oil is used 
as an article of diet in the counlty about Nagpur, its purgative properties 
not being perceptible ** {Narain Afisser, Hoshangabad, Central Provinces). 

Food. — In many parts of India the sbbds are eaten, especially those of 
the while form. In trie passages quoted below frequent mention will be 
found of the various methods of preparing these seeds as an article of 
human diet so that the subject need not be here dealt with. The oil is veiy 
little used in India, hence the amount of cake available for cattle food is 
but small ; the oil seed is exported. To a certain extent, however, LinsBBO 
CAKB is used as a cattle food. and. in some parts of the country, it is purified 
and eaten as an article of human food also. 

FLAX-THE FIBRE OF LINUM. 

Messrs Oross, Bevan & King, in their Report on Indian Fibres and 
Fibrous substances shown at the Colonial and Indian Exhibition of 
say that the bast of Liimin usitatlssimum forms a continuous ring, that 
sometimes two concentric fibrous zones are developed, the fibres in which 
have different features. In many cases, an ag^egation into two groups 
is noticed. The fibres are in loose contact, the cortical parenchyma not 
largely developed.’* The average number of fibi%s in the bundle they found 
tone 5«io. and these were discovered to be easily sub-di visible; Jength 
mm. They, however, noted that there were two types — ist, the normal, 
of small diameter, thick-walled, and polygonal ; snti, large, ony^id, with a 
considerable cavity resembling that in rhea. Messrs. Cross, Bevan Jb 
King seem, however, to have examined only English grown flax : th^ 

• renjark of India ” The. stems do not appear to develop the fibre, and in 
oo part of India is the plant specially cultivated as a source of flax. 
Whether this if due to abundance of other fibres discouraging any effort 
to produce flax, or to the climate of India favouring the development of 
the oil at the expense of the fibre, or simply to the peculiar variety culti- 
vated. being an oil and not a fibre-vielding fofm, does not appear to have 
been practically solved. We should be glad of an opportunity to tho- 
roughly investigate this matter, and, with the approval and co-operation 
of the Government of India, would propose to procure a quantity of the 
best flax-yielding seed from two or three European countries. This we 
should simultaneously cultivate, half in India and half in Europe. If the 
Indian samples were cultivated and carefully reported on, according to a 
plaiL agreed upon, the produce would enable us to form some definite ideas. 
At the same time, it would be necessary to have selected san^les of 
Indian linseed cultivated alongside of the European, both in India, and in 
Europe. From such experiments we would Jhs in a position to judge 
whether it was the effect of the climate, or defect of the form of ^insced 
cultivated, that renckred the rejected stems of the Indian oil-yielding plant 
valueless as a source of flax. 

** At the late Colonial and Indian Exhibition, numerous inquiri^ were 
•made as to whAher India could ^ot be induced to ^Itivate flaji. The 
large, bold linseed was much admired, especially the white form, and several 
flax spinners solicited and obtained samples of the Indian seed from it con- 
viction that it was some defect in the cultivation that prevented the Indian 
j>lant from yielding a very superior flax. It was universally aJmitted^that 
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the time bad now come for the English flax-spinners to seek a new source 
of supply* or some good substitute for flax 

Wnile venturing to make the suggestion that experiments might be 
instituted on the subject of flax cuitivation in India, we are fully aware 
that such experiments were performed from the beginning of the century 
down to about 1850. It is presumed, however, .that the immense advances 
which have since taken place have prepared the way h>r the subject deserv- 
ing renewed efforts. We are confident that, just as with hemp, so with 
flax, the remarkable progression of the jute trade hindered the establish- 
ment and growth of a flax industry. It is the opinion of most experts that 
a re-action has now set in, and that the demand for textiles of all kinds 
would justify a fresh effort being put forth. Moreover, it is presumed that 
the success of the wheat trade has abundantly demonstrated what may be 
done in India towards cultivating during the cold months crops peculiar to 
Northern Europe. The experiments made with flax *5ome half a century ago 
were chiefly in Bengal, whereas the mdre natural regions would appear to 
be some parts of Behar, the Central Provinces, or Bombay and the PanjAb. 
That flax can be produced in’ India w.as demonstrated beyond all doubt 
(although it is probable that the fibre-yielding plant would be found to be 
of little or no valve a source of the oilseed) ; indeed, so successful w'ere 
the early experimenters, that i*n a letter, dated November 22nd, 184.1, the 
Government of India refused to afford any official assistance, because 
‘ the cultivation of flax can no longer be considered a doubtful experiment 
since it appears from your (Agri-Horticultural Society’s) report to have 
proved in many instances ’successful, and where successful, to be very 
fairly profitable. In spite* of this apparently hopeful position, the ciil- 
tivatugi of flax was discontinued in India shortly after; but, be it 
observed, that this was the very period at which jute cultivation was mak- 
ing rapid strides.*’* 

^ It will be seen (from the pages below) that to some extent the experi- 
ments proposed by Messrs. Cross, Bevan & King have already been 
performed. Much lime and money have at least been expendt*d in the ■ 
effort to make India a flax-producing country, but while good results have 
here and there been obtained, as, for example, in the Panidb, the much to j 
be desired object has not been attained. It seems probable that t]^ indif- 
ference of the cultivators to their own better interests w'hen these are only to 
be secured by departures fr^ their time-honoured methods of agriculture, 
combined with the difficulty of prcpaiing the fibre in a mercantile form, 
are greater obstacles than physical peculiarities due to the Indian climate 
or soil. The proposals of Messrs. Cross, Bevan & King are, however, 
worthy of careful consideration, since, if carried out, they w^ould be of great 
value in determining where these physical peculiarities amount to an ob- 
stacle against hopeful results. They w'ould, in other words, indicate where 
the effort should, or should not, in the future be made, to conquci the obs^uc- 
tionist policy that existed, and exists now w'ith almost greater power than at 
the beginning of the century* since the experiments then performed resulted 
in a disappointing record o&failurc. Before concluding these introductory 
remarks regarding flax, it may be as well to quote here a fuller account 
of the microscopal and chemical nature of the fibre than the above. In 
Bpons* Encyclopcedia it is stated that of all the vegetable fibres, flax occurs 
in the greatest variety* as regards the length of the filaments, their colour, 
fineness, and strength ; but the fibrous bundle always rctaifls the character^ 
of l^ing very reaoiiy divisible into its distinct filaments, by rubbing it 
between the fingers ; it then becomes soft and extremely supple, while pre- 
serving a great tenacity.*^ On account of repeated bending, the^bres are 
seen ^nder the microscope to have X-like creases. Under tl^p action of 
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iodine they assume a transparent blue colour, the creases taking a darker 
shade. ** The dimensions of the fibres are as follows : length, 0*157 ^ 

2*598 inch ; mean, about l inch; diameter, 0*0006 to 0*00148 inch ; mean, 
about 0*00 1 inch. The chief characteristics of flax are its length, flneness, 
solidity, and suppleness. Its remarkable tenacity is due to the fibrous 
texture and thickness of the walls ; its suppleness permits it to be bent 
sharply ; its length is invaluable in spinning ; and the nature of the surface 
prevents the fibres from slipping on each other, and contributes to the 
durability of fabrics made with them. Flax may be made lustrous like silk, 
by washing in warm water, slightly acidulated with sulphuric acid, then 
passing through bichromate of potash vapour, and gently washing in cold 
water. ^ Samples of flax exposed for two hours to steam at two atmospheres, 
boiled in water for three hours, and again steamed lor four hours, lost only 
rs per cent, of their weight, while Manilla hemp lost 6*07 ; hemp, 6* 18 to 
8*44 ; jute, and 21*30 ” 

Messrs. Cross, Bevan & King (in their report already quoted) give 
the results of their chemical analysis. In the article on Marsdeaia tena- 
cissima (sec Vol. V , iSq) the chemical nature of flax has been compared 
\\ ith four other fibres. The table there given may, therefore, be consulted, 
but it may briefly be said that flax was found by the above-mentioned 
chemists to possess 9*3 per cent, of moisture and 1*6 per cent, of ash. 
Under hydrolysis for five minutes it lost 14^1, after an hour 22*2 per cent. 
Of cellulose's (one of the best tests for fibres) it was seen to have 81*9 per 
cent. By mercerising it lost 8*4 per cent, and by nitration gained, becoming 
123*0 per cent. By acid purification it lost 4*5 per cent, and was found to 
>ie!d 43*0 percent of carbon. The fibre experimented with was, as already 
stated, European flax, so that a comparison of the Indian fibre, with the 
above results, might be viewed as indicating the influence exercised bv the 
Indian climate, soil, and method of cultivation, on the production of fibre, 
or might even demonstrate to what extent a plant ailtiv^'d for at least 
several centuries as a source of oil, was still capable of being utilized iff the 
production of hure. 

CULTIVATION OF FLAX. 

EARLY EXPERIMENTS IN INDIA* 

TK? Government of India having procured on loan from the Board of 
Tnadc, Calcutta, the Proceedings of the llon’ble the Ecisl India Company 
which cont.iin the record of the early experiments in the cultivation of Flix, 
the writer found (after cirefuHy reading through these curious manuscript 
volumes) that there w.is little more to l>c Icarnetl than h.id been published 
by Roxburgh, Carey, Wisset, Royle, .ind other authors whose works 
have long Ix’en in the hands of the public. The first experiments w’ere 
performed belw cen the ) ears 1 790 and 1 799, and a further series of trials 
were again instituted about fifteen years later. Thert'suUs were the same, 
though attended with a ccrt.iin degree of success in the hapds of the 
European expiTt cultivators, who at considerable cost were broujht out for 
the purpose to India, the cultivation of flax did not extend froifi the Gov- 
ernment farms to the fields of the agriciilturi^ls. In time thewhbic subject 
was thus ailow'cd to lapse into absolute obscurity, the interest in both 
flax and hemp Ixiing extinguished through the commercial {fYogression 
of India in othoi and more ht»peful directions, eg., jute, whi^h in time 
practically took the place of flax and hemp in popular favour. 

There is thus little more to IxJIsaid than is conUinoil in Roylels w'ork on 
Fibrous PLints, iiiilil the record be carried some forty or fifty years nearer the' 
present date. Space will not admit of a reprint of Royfe^s article bn Flax 
in its emtirety, but since that work is not so &ccc$*-iblc as its great value 
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dekerves* the following pages (up to page 34) which oonvqr Uie oain iacte 
of practical interest, may be given s— 

<*BKMBT ON TBB COLTUBB OB RAX IN INDIA. 

** India havinfeat leastf for oeotoriai grown the Flax plant, on aceonat of tho o 3 
yielded by its seA (LioMed), the country has very natumlly been looked to ns a 
source of Flax fibre, the supply of which is so matly dnninishod by the war srkh 
Russia.* 1^0 BelfM Chamner observe that ^as India annually exports nearly 
100,000 quarters f of seed to Great Britain and Ireland^ it has bean calculated that 
the plants which produced this quantity of seed would ym, annually, at lesst ta,ooo 
tons of fibre— value, say £500^, all of which now goes to waste/ Besides the 
above quantity of seed, much is alM exported to North Americaand to other coun- 
triesp and much is consumed in the country in the tom of oil, while the calm is in 
some places employed in feeding cattles Theip can be no doubt, therefores, that 
the question is one of consideruile importanc^^ not only to this country, which 
requires such immense quantities of Flax fibr^ but to India, which prodnM such 
enormous heaps of seeds, and b supposed to waste so much of vahuDle exportable 
material. But it does not follow that the productioo of fibre b in proportion to that 
of seed. Indeed, we have often to check vegetation in order to favour the prpduc* 
tion of flowm and fruHi while an undue growth of the parts of vegetation, that b, 
of the stem, branches, and leavesr b often obtained at the espenes of the parts of 
fructification. The subject, however, has not escaped notice. 

**The earliest attempt to produce Flax in India seems to have been made by 
Dr, I^xburgh about the Mginnmg of thb century, and as at that time the East Imfb 
Company had eStablblieo a Hemp farm in the neMboorhood of Calcutta, he was 
able to make ma^ experiments on substihites for Hemp and Flax. He also cultiva* 
ted Hemp and Flu in the Company’s farm at Resbera, in the na^bourhood of 
Calcutta* 

*‘Of Flax, he says, it is very generally cultivated duriim the cold season ia the 
interior parts of Bengal and Behar. ^Samples of the rmx have frequently been 

E rocured by the BoiJil of Trade, and sent to England to the Honourable Court of 
firectoie, so that it b from borne we may expect to learn its propertias. If the Flax 
has been found good, brge quantities may be reared at a smaD expense, as the seed 
alone which the crop yields must be mors than equal to the charges to render it 
profitable to the farmer ^ OAs. on Subo./or Homp mnd Plnx^ f, 17;. 

*'Tha Author, as lo^ since as the year 1834, stated in his UUnsraiions of Hima^ 
layan Botany : * In Indb the Flax b cultivated only on account df its seed, of which 
the mucilage is valued as a demulcent, in medkioe, and the oil in the arts ; but the 
plant, whi^ in other oountriea b moat valued, b there thrown away ; arid others, 
such as Hibisciis cafuiabisiiig and Crotoburia jancea, am cultivated almont in the 
same field for the very products which this would ybld. It seems, theiefore, worthy, 
of experiment whether a valuable product might not be added to the agricdl*«2rist*s 
profits, without much additional mipense. * And again, in the ^ar 1840^ the Author 
called attention to thb subject in his Essay on iheProductivo Rosaureos of Mia. 

** In the year 1830, moreover, a Compaq was established, by the influence of Mr. 
A, Rogers, at one time one of the Sheriffs of London, expre^y for the growth of 
Fbx in India. Money was subscribed ; a Belgian cultivator and a Beigbn preparer 
of IHax were sent out to Bengal, with both Riga and Dutch seed, and all the toob 
which are employed in the culture and preparation of Flax in Europe. A pamphlet 
moreover was pubtbhed, in which full directions were given for the culture and 
preparation of Flax, and illustrated with figures of the various toob employed lor 
this purpose The subject was warmly taken up by the Agricultural Society of Indi^ 
and a small committee appointed of members who took a special interest in The 


appointed 

subject. 

** 1 he directions of the Irish ^x Societo were printed in their Proeoodings as 
u^n as those of Mr. Andrews from the fforthern Whig. Translattons of pbin 
directions were made into the vernacular languages, which, as well as modcU of the 
tools, were dbtributed. The Gold Medal of the Sociaty was offered for the produc 
tion of a large quantity of Flax, and smaller prises lor »be natives. Experiments 
were made by several members of the Soebty, in different ^rts of the Beo^ Presi- 
dency, as well as by the Beigbn farmers, ^ • 

* Tbs following formed the substance of a report prepared by Dr. Royb in 
August 1S54, and b printed nearjy as it was written. 

t the present trade in Liaseed* in the Chapter on that anbjcct.— eS .1 i 
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lent FImx need dHtrict). and obtained a conaiderable quantitv ol aatiee-mwa Flaa 
straiTf after the famoval of tbe need. 1 had it collected from varioaa 6el«L po as to 
obtain an averafe. 1 his material was in every instanoe too hMkm for tbe proper 
prodiiction of fibre# and the yield was very trifling# and in fact worthless for manv 
meturiag purposes. The basbiness arose from the prsetios of the natives# who grow 
several plants# as you are aware# at once# in the same field. The Plas plants were 
consequently planted too far apart for fibro-yieldtng purpoees. 

' ** Not yet fully satisfied on the mestioa# I took a patoh of land (three caMhdU the 
best I could pick out# fine# friable foam# lit for anything— it had been a cadiflower 
bed. and was therefore deeply spade-cultivated and highly manured— its Isst crop# 
cauliflowers, having nothing prejudicial to a Flax crop. 1 began very eaily in the 
season# had i^ turned up and laid for a fallow ; two months after# again puhreriaed 
and weeded# and again— four bmes in all ; with the addition of a large supply of fine 
old cow-dung. 1 had it now sown in the proper season# with the best Flasaeed# very 
thickly planted# ao aa to draw it up aa free aa possible from lateral branchca. 
Everything promised well. The field grew beauttfully# and soon attained a height of 
three feet. 1 began to collect the crop, first# as soon as the flower had completed its 

S owtb and the seed-vessels began to form j secondly# as soon as the seed-vesMis 
d fully formed and were fillea with green but immature seeds j and lastly# after 
the seed was fully ripe* I took great pains in water-retting the asm plea— generally 
removing them from the water rather under-done# for (ear of occaaioniog weakncaa 
in the fibre from over-rettiog. 

** * In every instance, the quantity of fibre was small and weak# and very inferior to 
the samples of Flax deposited at tiie Agricultural Society's Museum# ofaitained from 
Jubbulpore# and other upper country diatricts. No Indian Flax, however# which I 
have seen# equals in nerve and general good qualities those of European growths.' 

** As the above is no doubt a correct account of what occurs with the Flax plaat in 
the moist climate of Bengal# of which the effects may perhaps have been ac^avat- 
ed by too great richness of soil# it might be inferred that a different lesult would 
take place in the drier climate bf the upper or North-West Provinces of India. This 
is certainly the esae# but though the pmuct is different, it is not# from the shortnass 
and brfttle nature of the fibre, more suitable for tbe ordinary purposes of Flax. 

Mr. Hamilton# of Mirxaj^e. one of the up-country stations alluded to# 'sent 
some bales of the stalks to Calcutta, for tbe inspection of the Belgians# and was 
told Biat the shortness of the stalks would prevent their manipulatioa.' 

'*It is evident# therefdre# that there n some difFcuPy in producing good Flax in India, 
This difficulty is# no doubt# the climate ; while the native methods of culture are tbe 
most unsuited to the production of good fibre. Mr. M'Adam# Secretary to the Royal 
Flax Improvement Society# has# in his Piixe Eitsay on The CuUivation ef Flax, 
well obwrved * that a slow# steady growth is requisite for the quality and>ieldof 
fibre; also a temperate climate# that between the parallels of 48” and 5s* bping the 
best ; and a continued supply moisture from spring till autumn.’ He also ob- 
serves that *the hot summers pf^ussia and of Eg>pt cause a dryness and brittleoem 
of fibre# and prevent 'its retaining that elasticity# pliancy# and outness which charact- 
erise the Flaxes of Belgium# Holland# and Irelana.’ 

" But considered generally# it is not to be expected that a plant which attains per- 
fection in Belgium, and is so successfully cultivated in the vicinity of Belfast# would 
suca^ well in the hot and moist, but sometimes dry climate of Bengal. In fact# if 
the Flax was not one of those plants which, like the cereal grains and pulses, can be 
grown in the cold-weather months of India# it could not Im cultivated there at all. 
But with this culture# we have the anomaly, of the seeds being sown in autum^ * 
when Che climate is still hot and the ground moist, and the plant has to grow wfiile 
the temperature is daily becoming lower and the soil di icr — no irrigation being usual- 
ly employed with these winder crops# though dew begins to fall as soon as the ground 
becomes cooled at night. In scflne places# the crop attains perfection in about ninety 
days# is collected in January# the coldest month ; in others, not until February or 
March# when the rapid rise of temperature is favourable to the ripeaiig of seeds# but , 
not to the production of fibre. 

*' Of aU parts of India there are none that appear to me letter suited to the growth 
of Flax than the Saugur and NerbuddaK territories, where the soil iykh and prolific, 
and the climate a medium between the cxtreiae moisture of Bengal and the dryness 
ofdhe North-West Provinces. The Wheat of this district is considered superioi to 
any sAn in the English market# with the exception of what comes from Australia. 

• In Egypt/ aUx># tbe are sown about the middle of November# in the plaios 

whieVhave been inundated by thu Nde# and plucked in about 110 days. • 
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TIm Gram, and Iha UnMed ara alta of finer qnalily than an^ produced eboirtioro Sn 
India; while the mitabtenete of the dimate for the production of good fibre it Pio« 
vedl^ the length and etrei^h of the Jubbutpore lienm, as grown by Mr. WiUiaai 
aa wen as bv the specimens of Flax which he has likewiae grown. 

‘'The Indian method of esUttre ie certainly not suited to the production of fibre* 
but the seeds abound in ofl. ‘ The yield of oil from a budiel of Indian seed is from 
tsflh to i61b; of English or Irish* io|l to isft.' Tberefoie* it is eeident that the 
Indan ryot succeeds 10 his object* as well as the Irish farmerr who grows the Flax 
plant for its fibre* but neglects to gMher the seed t though this is not only a sale- 
able product, but one which abounds in nutritious matter for his cattle, and would 
further afford the means of fertilising his fields. As it has been found difficult to 
petsuade the Irish fanner to gather tbedouble crop^ I belieye it would be hopeloM to 
induce the Indian ryot to change a culture which is suitable for his purposes, with- 
out the aid of successful example in his neighbourhood. You might make him 
grow lees seed, but 1 much doubt whether we should get him to produce any usitful 
fibre; and without his cooperation it imid be impossible to attain any coo^erable 
success. Indeed* the Agncultural Society of India bavo gjven it as their opinion, in 
one of their resolutioas,— ‘ That the culture and pr^ration of Flax in India* so as 
to be able to compete with the Flax of Belgium or Russia* can only be effected by 
practicsl European growers instructing native cultivators in the art ; and* further* 
that aa entire change in the mode of cultivation* as well as in the preparation of the 
plant* is necessary to produce the article in a proper state/ 

" It has* indeed, bMnmadeaquestios* whether a good supply of fibre and of seed 
can he procured from the same crop. One gentteman* in reply to my inquiry* in- 
lormed me (London* 4th July) that ' it has been found impnesible to preeerve both 
seed and fibre. 1.#.* for the better qualities of each ; and that the plan pursued is 
simply to gather bmors the seed ripens* when the delicacy and softness of fibre form 
the deskleraCam* hut to leave the plant standing until the fibre is dried and greatly 
iniured* in order to secure the superior seed fit Tor sowing ;* and this is the result of 
imormstion collected after a resiaenoe of mai^ ydhrs in toe interior of Ru&sia* An- 
other gentleman replies to the same inouiry. fmm Belfast* on the 8th July : ' It ts 
not only quite practicable to have good wtma and good fibre at the aame *ame* but it 
is the universal rule in all countries except Ireland, where we have only been able to 
get the more intelligent farmer to abandon the wasteful practice^ atoeping the Flax 
stems without cemoviag the seed. The finest Flax in the world ispown in Bgjlgiam* 
yet the eaed is caved from it/ 


" But as there is no doubt* from the experiments of the Indian Flax Company* 
and from other more^recent facb^ such as the production of Flax as far sonth as on 
tbe Bhevaroy Hilb* at Jubbulpore* and near Lahore, that Flax can be produced in 
India, it leeiiis desirable to ascertain whether it cannot* by careful culture and im- 
prove procesaea* be produced as a profitable crop in jome parts of the country ; 
because* as I have before mid, ‘ 1 cannot think ^t that which is done successfully 
in Egypt* is impossible in every pait of Indiw}* and there can be little doubt that, 
in some ^aoes*at least* coarse FUx could be produced* as well as some ftfr the paper- 
makers# 


** 1 ara informed that Messrs. HamiltOD* of Mirsapore* propoee, this year* 
attempting the culture of IHax, in the tract of land of which they nave a grant, in the 
Gomckpore district* and which 1 should consider a more favourable locality than any 
near Miraspore. 1 would suggest that Mr. Williams* at Jubbulpore. should he 
requested to make an experiment, to ascertain the quality of the Flax which may be 
produced in that locality* as well as the quantity obtainable per ^ *cre* 

'attempting at the same tune to preserve the seed. Mr, Williams has already grown 
a little Flax ; he is accustomed to the preparation of fibre, and the soil god climate are 
both* I conceive* more favourable than in moat parts of India. 

" 1 would also recommend that Dr. Jame8on*''the Superintendent M the Botanic 
Garden at Saharunpore, should be directed to make a small experiment, both in the 
plains and in the hilts, in order to ascertain the same kind of facts resKctimr the Flax 
plant when grown according to European methods for the sake of ^e fibre. The 
Agricultural Society of the Pan jib are already attemptingkhe culturh, as the Secre- 
tary has addressed a letter to the Court, requesting an opinion respeegng the quality 
of the Flax Which they have alibady produced ; but the specimen! have not yet 
arrived. (Further information has* however* recentQr been received* add will Ito after- 
wards detailed.) * 

“sThough 1 am well aware that Government eaperiments are^not likely to prove 
profita^ where theee undertaken by tadtvidiinhi bnve fiuled* especially as^these bad 

L.399 



Products of IndiOi 


*5 


Caitmrtiac Piuc. 


{G. IVott.) 


UNVM 


good tcientHic and practical a4*to| tarn yet laafaiiie in thiak^ thatmperiaMiitn | dOXIfii* 


prtctiadly of great Talue for oiteiiMve tracts of cooatry. llie pe^e arc acaoainted ISiflg ixpatl* 
with the culture aad ptaparatfcm of diMifi fibrsp and might easily he iastmctcd by the 
Eurcpcaa geotlemeii to whom t hate aOudedp in applying the instroctioiis for the 
culture of Flax in^he ProcwMngt dfihd AgnatUural Soc$dfy of India tor the years 
1840 and id4i» including those prepared by Mr. iMneef. the selgiao farmer^ after 
practical expenence in Iiidiap published first in 1840, and then in 1842. 

“ I have not thought it neceisary to refer to tiie ppibions respecting tbeexbatwting 
nature of FUr sa a crop. By the methods of strepiog the stalks in steam and hot 
waterp it has been ascertained that the time required for the separation of fibre can 
beaery greatly reduced; while the steep-water* where no fermentation has taken 
placov has been proved to be useful as manure water for the soil. Feeding cattle^ 
moreover^ upon a portion of the leedp produces manure which is invahisble in restor- 
ing much of what nas been taken from tbs soil* But as these methods are not arali* 
caole to the present state of the cnlture in Indisp I wfll only allude to the probability 
of some of the mediaaical methodsof separating the fibre bom the green flaxp proving 
likely tc be of useful application. 

** Since, according to atome accountau considerable success attooded the expen- 


**Sincep according to Sterne accounCiu considerable success attemled the expen- 
mentsl culture of Flax in In^Ua* while others considered it a failure* it is desirable to 
ascertain the causes of thw diKiwpancy* and to draw some conclusions which may be 
of use to other parts of fiidia» if not to the places where the experiments were made. 
Tliis we may probably effect* by analysing the statements of the different experi- 
mentalists. 

**Skakohad Bitpofimoni$o 

"ThaettKivaHonof Flax in India in recent times seems to have began at Shababad* 
in 2^ of north latitude* in the year 1837. In the Ptoc, of thg Agrto^HortU* 
Socuigg there is a commuslcatioa from Mr. G. Leybum* of Nunnoa Factory* 
giving an account of the sale in London* on 17th July 1838* of some Flax grown ny 
him. *The Flax* per WindsoPg islanded souno. No. 1 sold for Xe8 per ton* and 
No. 2 for ^14 per ton— nine months^ credit. They are deacnbed as barih. and 
without4fche softness charactcriack of Russian Flax. Prices erf the latter being lower 
than usual* P. T. R. selling here at this time at ^40 per ton.* 

** Mr. Levbum states that be prepared his first sample of Flax in the common 
wav. from plants which had boriie seed. He sent them to Messrs. Truman and 
Cook who reported that any quantito of a similar article would fipd a ready side* at 
^35 a ton. in the followfng year* Mr. Leyburn entered on tbs cultivation rather 
extensively* and succeeded in prodneiag an article of leng^ned staple* and of a 
nuality vieing with the Flax of Russia. A portion of the cuftivation was carried on in 
the bra of the Soane River* aad part in the uplands of the district .* some of it was 
prepared before the seeds were npe. He calculates the probable profits el the 
cunuretobe:— * 


Per biqha.* ^ 

Ji a. p. 

Rent of land • « i 8 o 

Ploughing • • .080 

Seed 180 

Pulling* beating seed off* 
watering . . . .593 

racking* cartage* prepara- 
tion (nearly all baad^- 
bonr) • • 16 o o 


PUODUCB. 


Linseed* si mds. . 

Flax* 4 adkog at (say) ^35 


if a. p. 

580 


Deduct expense 
as per contra 


of 'cultivatioo* ' 


Profit 00 ooe bigha of bad 


^ With a factory b tell play and effective macbmevy* Mr. Lpyburn considers 
that tho mannlactariiig price of the artide would be three to four rupees a maund* 
which is equal to about 49 or a ton. But to give effsot to the production of this 
articb, the aid of Enropean enterprtss is necesssry. (It is narticubny dessrvmg the 
attention of indigo-plimters.) He teiled m overcoming the deep-rpoted prejudicie 
t • 


w 

■ . * ri* *''>*'* ^ 1**^ I* Sh«faA.d to ■.Mthiiy aon thu Ih. Bwfd bifb., 
ahkhk 1.000 HUM. - 
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of Mtifo cMmUtn, and oottld not indoca them to enter oo a cultivatloA whidi 
haM Mt to tfiiffl a praipect oT more than ordhmry profit for their laboar.* 

€fik§ JPtoM Soekmiy, 

J*WeMIM proceed to noHoe the efforts of Loodoo Rax Expeiimeiital 
Mr. WoouNtoii, ta memiitnia, oo their behalf^aome specimeoa of ^x 
fiewB hi HeaMl» a^ prmied taCakntta. obaenred that-* 

***The ol^ecl of tie %dety boot at thb time to produce a lam qnaatihr, bat to 
aaeertahi how pood a quality can be readily obuloed, the »owth of India, and each 
an ehall readily compete with the Rneiian and Bel An Ax in the Home market. 
Thb object Im been abeade attained to a coiAerabb extent. These samples far 
enrpaae the Russian Flax,^ and he refrstted that * the Government of Indm have 
not responded to the feoommendation of the Horticultural Socbtv in grmntinf a 
bonus to the Experimental Society of lo/wo rupees to further its obj^ ’ 

The seed received from Esfland. Mr. Woollaston further remarks, has been 
dbtribuled freely to all applicants who were desirous of trying the cultivation. The 
modeb of imjdements were sent out from BeMttm. and facsimiles made for any 
person leminng them at the bimdjUU cost of the materiab. Private profit or gam 
has never been allowed to interfere. Every kind of information, as far as possemed. 
has been fmly imparted to all inquirer^ and every endeavour made to excite an 
interest in the experiment. 

** * Its importance in a national point of vbw is incalcnlable. Both as developing 
the resources of India, in enabling EnAnd to supply herself from her own posses* 
sions in a most important raw materiil. and in no longer making her dependent, tor 
what may well be considered necessaries, upon a foreign and rival power. These 
obsenmtioos. Mr. Woollaston considers, will apply in a wreat measure to Hemp 
also. IB the cultivation and manufacture of wnum the Experimental Socbty are 
deeply iArested. successful introduction of these two Aples into England, 
from thb country, will not only prove a blessiBg of the largest degree to India 
generally, hot be a severer blow to RusAn aggrandisement and encroachment than 
the destruction of her fleets, or the annihibtion of her armies.’ 

*’The AA-Horticultoral Society having recommended that the bonus of 
Rio /300 should be Aen for the furUierarMre of the objects of the Fbx Society. 
Lord AuckUnd. who was at that time Governor General of India and was as 
warmly interests as anyone in the improvement of its resources. q|ps also a political 
economist : the Secretary to Government was directed to reply : 

*** Hb Lordfhip cannot but regard with interest the public-spirited proceedings of 
thegentlemen who have come forward to promote the hnprovement of the cultivation 
of Ax in Indb, but it is only in very rare instances, and with the view of exciting a 
^r^ct and general competition, that he would attempt by encouragement or bounty 
to inBuence the course of commercial and agricultural enterprise, and he does not 
feel that the case before him b one which woula justify the special interference of the 
Government.’ 

’*Mr. Deneel. the Bel An farmer, and Mr. Bernard, the preparer of Flax 
who had been sent to India by the S^iety. were of great use in examining the soil 
and giving directions on the mode of culture best adapted to the country, as well as 
in reporting on the different samples of Ax whicn were grown in the country. 
Mr. beneefs directions for the cultivation of Fbx. drawn up after he had had 
practical experience in the country, remain as a valuable document for the guidance 
of others. These we. therefore, reprint from the journal of tk* Agri.^HorttcuUural 
SoeUty iof the year 184a. p. 393. 

S "PRACTICAL INFORMATION ON THB BBST MODE OP CULTIVATING 
FLAX IN BBNOAL. BY MR. DENBBP, BELGIAN FARMBIt 

" ’ In accordance with my promise. 1 send you as follows, a dAibd rf port of my 
observations since my arrivm in India, on the cultivation of the Ax pbqt. ^ 

* 1 will not enter on an expUnatba of the mode adopted in the cult Ation of this 
plant in Europe, because nothing b easier than to do so theoreticallb* but will 
content m>self wifk informing you. from my own practical experiments. the means 


^ M. Bonnevb» indigo-planter at Rungpore. writes ; " Having gfsst difficulty to 
prevail on these ignorant cultivatofi to plant it —owing to a superstitions belief thal 
the vengeance of an evil*spirit will befall them for introducing the culliimtbn of b 
new artide. Ax grows remarkibly well here, and 1 have 00 doubt wonlU succeed 
well jp thb district. I be Zeminoart now comm^pce to riiow an indmation to 
improve agricoHure in general." 
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at our ditpotal iu tbit oouiitry^ which emu r odily be made available for the produc- C0U1?A» 
tioa of Flax and its aaad. flOll. 

Such ^Ad as are aaeualty renewed by tba overdowinip of toe WtrlTirxiMl 

Gaagesb or which are fresh ami ricii, are the best adapM for the cultivation of miiitt. 
Flax* 

** * 2. After the earth has been turned uptwice or thrice with the Indian plough^it 
must be rolled 1 because without the aid of the roller the larM clods cannot bo 
leduced* and the land rendered fine enough to receive ^he seed. The employment of 
the roller, both before and after sowinx* hardeni the surface of the earth, by which 
the moisture of the soil is better preserved, and more sheltered from the h^ of the 
sun About and neat Calcutta, where manure can be obtained in grtait abundance 
for the trouble of cdlectinx it« Flax may be produced of as good a quality as in any 
part of fittrocm. Manure is the mainspriox of cultivation. It would certainly be 
the better, if the earth be well manured, to sow first of all, either Sunn (Indian 
Hemp), or Hemp, or Hiesp or ai^ other raioy-aeason crop ; and when this has been 
reaped, then to sow the Flax. TJie tilla|ra of the land, by meaes of the spade 
{k0daU0) used by the nadves (a method which is far preferable to the labour of the 
plouffh), with a little manure and waterinx at proper aeaaons, will yield double the 
produce obtainable from land tilled without manure and irrixation. 

** ‘The mode of forminx beds of six feet in width with intrrveoinx furrows, in use in 
Zealand and in Belxiuii^ is very inconvenient in lod«ik because x*‘oat care must be 
taken to pieserve the moisture of the soil ; and on the other part, for the purpose of 
weedinw, they are unnecessary. When proper Linseed, frM from mustard seed, is 
aown, 1 think that the Flax requirea no woMtox at all in India. 

“ ' 3. The proper time to sov the FUx in India is from the b^nniox of October 
until toe aolh of November, according to the state of the soil. The culture must be 

K irtormed, if possible, some tiAae before the sowing* The Flax which I have sown in 
ovember was generally much finer and much loimer than that sown in the former 
month, which I attributed to the greater fall of dew during the time it was growing. 

The quantity of country seed required to the Bengal bij^ha iS twenty but only 

fifteen ssers, of the foreign seM, because it is much smaller and produces larger 
atalks. The latter abould be preferred ; it is not only more productive in Flax, but, 
owiitf tothe tenderness of its stalks, it can be dressed much more easily. ^ 

** *4. The Flax must be pulled up by the roots before it is ripe, and white the outer 
bark is in a state of fusibihty. This js easily known, by the lower part of the stalks 
becoming yellow ; the fusion or disappearing of the outer bark is effected during the 
stcemg, which may be fixed, according to the temperature ; say, in December at 
sis days, in January five, in February four days, and less time during the hot season. 

The steeping is made a after the pulling, when the seed is separated, and then 
the stalks are loosely bound in small sheaves^ in the same way as the Sunnm The 
Indians understand this business very well, but in taking the flax out of the water it 
should be handled softly and wHh great care, on account of the tendernem of ito 
fibrea. When it is newly taken out, it should be left on the side of the steepiiig pit 
for four hours, or until the draiging of its water has ceased. It is then spread out 
with the root-ends even, turned once, and when dry it is fit for dressing or to be 
Sts pled. 

“ ‘ 5* To save the seed, the capsules,, after they are separated from the stalks, 
should M put in heaps to ferment from twenty-four to thirty hears, anil then driod 
slowly ih the sun to acquire their ripeness. 

“*6. When Flax 1$ cultivated for the seed alone, the country Flax should be 
preferred, bix seers per Hgha are fuilicient for the sowing. It should be sown very 
early in October, and taken up a little beforsperfect ripeness, by its roots, separate- 
ly, when it is mixed itith mustard seed ; the Flax seed being intended for the purpose 
of drying oil, is greatly injured by being mixed with mustara seed, by which mixtute 


seed, by which mixtute 


am ready to afford it. ' ...... 

" Mr. Deneef, in reply to some queries circulated by the Agri-Horticnltiyal 
SoeiiCy, observed that too dry or saline soils were injurious Is the culture M that 
his own had bean a heavy clay soU j also, that tne Bengal bigka contained ^400 
square feet, or one-third of an acre, and that he lowed of foreiga seed aSB; or 
American yfilb ; but of plump Patna, or native ssed, not less thae soK on account of 
iti lafiier sSse. IHat the foreign seed cost Kd a mauodef whilo the native then 

the aedimated merkaiLsned he found to succeed welt is India. But on a pre- 
vious ojpasion (Feb. 10, 184 0, he had observed of some samples grown atVatally 
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that the eiperiment ol the previoaf eeaaon had been a complete faflura. He 

lao Dnncaoee bi|rhaa» aacn eonUinin^ 38,3^ square feet» double of the Bengal 
biifha* The soil una not manured, but plouened seven and eight times. Somewhat 
sandy soils are the best. The hard soil which the natives select for growing Flaa for 
the sMf remains in dods^ and cannot be pulverised. He first sowed one maand of 
seed (from the Chupra district) per bigha. Mr. Bernard, one of the Belgian farmers, 
thou^t this too much; he reduced it to so seers, or 4o]b.. which proved loo little, 
(and evidently so, as the same (|uantity is recommended by Mr. Deneef for the Bengal 
bigha, which is only half the sise). He began sowing on the ifith of October, and 
concluded by the end of the month; the plant was reMy for steeping on the 10th of 
February. He recommends sowing in the beginning of October, as there is moisture 
enough at the surface of the ground to sow broadcast. Early sowings, abo. will in 
general do away with the necessity for irrigatioo. which is otherwise indispenaable. 
and expensive. (But is not the greater heat both of the soil and of the sun more 
injurious than the greater dryness of the soil kite in the season, when dew falls?) 
He states that from the lOth of September till the 20th of Jannaryp when the Flax 
was in seed, and had ceased growing, there was no rain. About mty bighas were 
sown with drill-ploo^s. because there was no moisture at the surges of the ground, 
but as Mr. Bernard disapproved of this mode, the rest was sown broadcasl« when they 
were obliged to irrigate the land. 

**The plantshaving been pulled by the loth of Febraary. and thh seeds taken off. 
the stems were rteepM in (indigo) vats. The first vat was steeped nine days; the 
second and third, ten days; and the fourth and fifth, eleven days^ the weather 
having got coqlet f*oQi the fall of a shower of rain. Range of thermometer. 60* to 
70P. The plant for steeping was not perfectly ripe, but the small plants were left to 
ripen their seed. 

** The crop was small, owing to the unfavourable season. OnN 1 mannd 25 seers of 
seed, and yolb of Flax per bigha, while the Duncanee bigha ought to yield from 150 to 
aoolh of clean Flax.* The proportibn of Flax to the low or Codilla varies accord- 
ing to the weather in which the Flax is cleaned; if prepared in the dry weather or 
hot winds, or from April to the end of June, the proportion is one-third Flax to two- 
thirds Tow ; if pre^red in damp weather, er from luly to October, it is half to half. 
With fbgard to the cost. M. de Verinne says : ^Supposiog the season to be an 
average one. and the produce of the bigha to be tsoD of clean Flax. 100 bighas 
would give t ;ns. and the cost, according to the annexed estimate, being R2.237. 
wdj show the cost per ton, landed in Calcutta, to be R331. or f 33. In making up 
the estimate, I have calculated the expenses according to those of the experiment of 
last year. Only the.produce has bM valued at isolh per bigha,* tboogh yoft 
only were obtained. 

** Estimate of the probable expense for the cultivation of 100 bighas of plant, the 
manufacture, and the despatch of the produce to Calcutta— 


Land rent for too bighas, ^ Rg-S • • • . 

Irngating the lando. if thefi is no moisture at the surface, 

at Ki per bigha* 

Six ploughings, at 4 annas each per bigah 
Chikorage, or cleaning the fields belore sowing, at 8 

annas per Ingha 

ISO maunds of seed, at Ri-8 per maund 
Plucking the plant, at Ri per bigha • • • 

Weening, at 8 annaa per bigha .... 
Takiogoff the seed, at Ri per bigha ... 

Filling the vats, taking the plant out, spreading and turn* 
ing it, 8 bc.. at la annas per bight 
Breaking the flax for deaning, at Rt-4 per bqi^ 
Cleaning the flax, at a annas per pound 

Gunny bags, for bales 

Making up the bales 


450 


•• tr 

o o 


100 o o 
150 o o 

50 d o 
225 o. o 
loo o o 
50 o o 
100 o o 

75 o o 
125 *0 o 
ta o 
20 o o 
14 o o 


4 With these Indian returns of the prodnre per bigha (which is at BuUca two-thirds 
of an acre), we may contrast a statement ^ Dr. Hodgdst From the retnrns of the 
Royal Flax Sods^, and from my own ioquirieA 1 would estimate the average prod< 
of ff atfitete acre ia the North of Ireland of airnlried Flax strdw^^with bm.atl 


w trvMovi VI Mr-wiw riu Mr»w, w 

di| by the seedhig machine, are nsoaliy reduced to 3,360 s. 
01 the rnial mpnulacturer. tbs amouat of dressed nax or 


tone, iroidii 

procerossm _ , _ , 

averages from Your to five 6wl* per aerSr** 


tb 

fibep obtained 
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Boat>liir^ at 8 aniiaf Mr ton • « • • • 

Chaamkr (persoo in diartfe of boat) • • • • 

Carriaajje of tho plants at Rf per bvha • • 

Four SUedarss for m* moatbts to look over tbe cuUivattonf 
at Rj each per month 


Exchanges at Rj-ia per cent. 


asi 5 l^ la o 
• So 14. o 

« 19X37 10 o 


' Monghyr Expertmsnis^ 


* The culture of Flax was commenced near Monghyrs on the Ganges Rivers in the 
year 1830 ; and specimens were prose ntedito the Agri.-HortScuUural Societys >0 May 
1S40S and again in the mooth of Septembet in fhe tame year. 

“*The strength of this Flax, as ascertained by professor O^Shaagbnes^ ci the 
Medical College, Calcutta, was as fotlows, and as compared with other kinds tried at 
the same time 

Monghyr, undressed •.•••»•« 40,000 
Archangel .••••••••• 43*ooo 

Baltic, dressed 

Do. undressed .•••••.• t 9>075 
Irish, dressed ••••*.*•> I 7»075 
Mr. Deneef considered it the best sample of ladia^own Flax that he hsd ceen. 

** The sentiments of some of the membera of the Flax Committee were as follows— 

** 3 fr, Hodgkins^H.*^* The samplee of Flax are of middling ouality j the fibre fine 
and strong, but deficient in cleanness and colour. The first defeetarises from care- 
lessness in scutching.* 

** Mr* The Baltic rough Flax^ which of all the specimens it is tbe most 

legitimate for us to compare with the Monghyr undro^ard onOf b superfor to it in 
cmour, lustre, mellowness, and clsasliness.’ The Monghyr undrossrd Plax, not 
having undergone the degree of cleansing, and preparative manipidation^ which has 
been given to the Baltic rcugih Ptax, being more ligneous, &c., b not exhibited with 
all the comparatbe advantage it otherwise would have shown. The Moi^hyr un» 
dressed specimen seems to possess more four in proportion than the rough Baltic one. 
Its length of fibre seems somewhat inferior to that of the Baltic one. Its strength 


the oi^nion of merchants, brokers, and manufacturers as their most true and un- 
errinff guide. S- 


Flax, to show the improvement on last year’s produce. He stated that they were 
average aa<nples of thirtyf<Air bales (nearly four tons) which had just been shipped 
by the Maty Bannatyhe, for London. 

* So, I.— Grown from country seed on a strong black soil, wbioh bad been inun- 
dated by tbe river, and retained its mobture through the season. The seed was 
sown on or about 10th November 1840. Twenty seers of clean seed to a bigha (ihe 
bigha b rather larger than that of Beng^); tbe plant was allowed to riptn fully, and 
tbe seed to come to full maturity. Thb was all saved by rippling combs, which 
separate it easily from the stalk. The soil received very little prepandion : it was 
difUed with one plough, another plough following in the same track jjn which the 


difUed with one plough, another plough following in the same track jjn which the 
seed was sown. The plant was putfeo about the ^oth March, and steeMd for three 
days, llie breaking or crushing of the plant was dene by machinery ; tie scutching 
by hand. A roan could clean of thb qumity of plant five scepu a 4 s^.^he outturn 
per bigha was q stone, such as the muster, and 3# maunds ofMOdT . 

rSo a.— Grown from country seed on a light sandgS^dbiL |pbB|i'WPwOd^ the 
river; was sown about 8th October, with the same wt^wull 

prepared, havbighad three or four ploughings; the ^kma^jmrtirn brdadlast xfi 
per bigha : it was allowed to ripen fuUy ; it waa p|Jlgd>f!8m February, Add StbedM 
4 h days. The outturn of thb was abcut i| stonw pfd mghx, and one mdlDdu 
s^— no rain having fallen from the time of sowiiig^Mn-eightks of tbecroptlra* 
lost ; tbe dressing of this was similar to the ptbm • A man could not scutch nkora 
than a| to 3 seers per day.* ll v I -) ys 1 ^ a 1 

L.3» 
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^ Mr. Wallace, in hb reply to the queries of the Society, states that the bigha at CULTIVA^ 
Moochyr cootains 3«6oo square vards— three-fourths of an acre, and that the inun- TION. 
dated land is to be preferred. Alluml land will yield a crop if not too sandy, but Early Bxparl* 
the hifher land ta preferable if rain fall two months after sowiny; that dry soil meats* 

S loose a good plan^ but of very coarse qualitv. He sows at the latter end of 
ttmber for saro only, but from 15th October and all November for 6bre, to the 
ot of dob to the bigba if sown broadcast, and 40b if sown m drills* 

The American and Europe seed, he states, produce double the quantity of fibre, 
half the mmnti^ of tow, and of a finer quality, but only half as much seed as the 
native, this the price in the district was from Ri-4 to Ri-g. That he reaps 
from thfi 35th of February to the loth of May. That the average crop is about 0 
stone, or ladb psr bigha; and that sixteen of these are requi;'ed to produce a ton 
of Flax i with of tow, first quality 36b, and second quality 14 b perbigha; while 
there is an average crop of 3|maundsof seed« The time of steeping vanes from 
two to three days in the hot months, to four and five dara in Februarj^ October, and 
November, and to seven and eight days, in the cold months of December and 
January ; and that one day more is to be added for dry plants of the preceding 
season ; and that the cost of Flax laid down in Calcutta, per ton of 30 cwt., is from 
^13 to /15, all expenses included. 

**'lh^ expenses consist of rent of land, Ri-fi to Rs pe** bigha ; if the ravat 
uses his land in the other months, then four annas less than the above rates. Coolies 
obtainable at li annas per day tor rippling, steeping, or carrying to the factory ; or 
one rupee for fourteen bundles of 34 cubits in girth, tightly compi eased. It is steeped 
in a vat, and taken out "vhen the fibre will separate easily from the wood, and then 
diied in the sun. It is crushed by being passed under large iron rollers, and then 
placed on the edge of a board, where the fibre is separated from the wood by striking 
it with a wooden sword. The expense is R3 per bax^r maiind, and the conveyance to 
Calcutta, Raoner loomaunds. Notwithitanding the small cost (A 12 to j(i5){or a 
ton of Flax Iain down at Calcutta, which was pronounced of good quality, and prob- 
ably similar to the other Indian Flaxes, which were valued in England at various 
prices, varying from £zs to 45 ; also stating that the amount realisM on the sale of 
the seed is caloikted to have more than covered the expenses of cultivation, rippling, 
and steeping (Report in Afftc. Soc. Pyc., Nov,, 1841, pp, 38 and 95) : the specu- 
lation did not succeed. For we find in the Proceedings of the same Society (or 
February, 1844, pp. 45 and 165, Mr. Wallace, intimating, in reference to his opera- 
tiOfWlor several years pa«t with a view to establish the cultivation of Flax at Mon- 
ghyr, that he was afraid, from the serious drawbacks he had experienced, that he 
should be compelled to abandon the speculation unless some enoourajrement was 
afforded by Government. The Society having referred all the papers and samples of 
Flax received from Mr. Wallace to their Hemp and Flax Committee for report it is 
stated that one of the members was in favour of an appeal to Government, wh le the 
itfher three were opposed to such a step ; but as neither the facts nor reasons IBi either 1 
side are gtv^n, we are unable to d|aw any other general conclusions.’ 

**The foregoing rather detailed account of the experiments, culture, preparation, 
and cost of Flax grown in different parts of India, may appear to the reader to have 
occupied iMre attention than their impoitance entitles them to. But without going 
through this labour, it would be impossible to draw any satisfactory conclusioos for 
the prosecution of any future experiments in the same or in other parts of the country, 
if such should be thought necessary. But it is first desirable to know what was 
thought of these fibres when sent to the markets of this country. This wc are fortu- 
nately able to do, from some of the results having been published, arai from some ot 
the specimens having been sent to the India House. A detaded report is given fqpm 
Liverpool of the first samples grown, and of which a reporf had also been m^e 
Mr. Dqpeef. But he generally rated them higher than they were valued in this 
countty, though we are unable to distinguish exactly the respe^ivu specimens in the 
two reports. The Secretary nexf submitted an extract of a letter which he had been 
favouiM with by Mr. Ho^fcinsoo on some samples of Flax (similar to those so favour- 
* ably reported on by the ffiiax Committee of the Society) forwarded by him to Liver- 
pom. 'Report* 1841, p. 414 

** * The letter, which beam date January 301 1841, is from Mr. Grey, and he says : 

* From what 1 can judge, and having shown them to a friend here wlio ban probably 
^ae much through bia hifhds as any other tn Liverpool, a partner of William Jackson, ' 

Song fit Co. Mr. Murray seemM far from sanguine about them, but 1 trust they 
mdicamhe capability of producniqf an article of great iiroortance and extent. 

***/s/.— Thg beet ie a lot fooontry Flax, native seed, 36th May i84^)"^hii may 
be wor||i ^40 to £43 per ton here ; it is finer, softer, and better than-- • 
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^ * Ml.— The large parcel (coantry Flax> native Med, 97th May t84o)^wblch has 
a 6ae brceul fibre, and not mnch inferiori it is ivorth aio, if in quantity equal to 
sample^ The lengths are too unequal, which irakes it ull upon the hackle, and ii a 
disadvantage# Of theee two satnplea the fibre is by no means weaker thin of many 
other sucn liases, and prbimbly when this is the case it arises from the preparation# 
*** Jrd.*— (Ben^, May, prepared by Belgians.) Dew*ripening weakens, I under* 
stand, the fibre, hurts the colour, and even prevents its bleachiiur as it ought to do, 
and for which such Flas would be used# Where water is obtainable for steeping this 
me th od not he resorted to# 

(Indian Plan, No. t, grown in the neighbonrhood of Calcutta, worth at 
least per ton.) This is better, but seems, if 1 mistake not, also to b6 deu^ripen- 

ed. It IS worth jCis here, however. 

*** 5f4#'--These from imported seed don't seem equal to the produce of native. 
**d^«*Tlie heckled Bengal Flas does not show to advantage, being impcsfectly 
dre sse d, and happens to be ol a dry, hard nature# 

***7IA# -(County Flax, native seed, 36th May, 1840*) This mark is similar to 
the first, but you wfifdtittngliisk it, being darker cidoured and harsher. The firrt is 
the best, I think, decidedly. Weakness m fibre is an insuperable fault where it exis^ 
and it may be perhaps avoided by better preparation. The Belgians’ is very weak, 
and some of the others. 


worui perhaps ^16. Theis are of great consumptioo, as recommended before to 
yonr attention CodiBaa from A 16 so per ton wonld do Well, and could bo 
obtaioed from the waste in preparing the better Flax, observing always that the staple 


These Flaxea on the wh^ leeemble most the coipmon Newry Flax, winch costs 
jfd® wanting the natural sap, in which all these aie deficient. 

*^The qunlity I think will not be of the best for som^ time, but much that would 
selllamly in Dundee or even Belfast might bo obtained; in Dundee everything n 
uaed, down to the coarsest; bqt Flax worth 440 to ;f6o per ton is most salenble, airt 
to the moat certain and bc^ bnysis. The Codillas and Tows the(|^ seems no dOuht 
of, and Flax to bring from £^0 to 45 ton abo.’ . , 

**The next Mport we have is on the samples of Flas grown in the following 
year (184^ 

Four SDocimens of oountryqmiwn Flax, prepared in Calcutta.— >P!rifarffM by 
H* an bahalf^ihg * London Flax Bxporimontol Socio^^* 

^ 'No. I— Is a sample ofPtax of last yoalt’s growth, from English seed, not owli^ 
moiod. Six hundred pounde of this quality, Mr WooUaston mentions .were Iot» 
warded to London by the Bucopkaluat and by the last mail Mr. Rogers advnes that it 
was valued at so per ton. ^ 

" * No. a— m a sample from occUmaUd Engiish seed, grown in En^y. The Mcd 
was sown last November and the plant gathered in February, haviiM been in the 
ground 85 or 90 days. Mr. Woofisston states that this sample isoonsideM muchtn- 
to No. 1, and that Mr. Deneef attributes iU supenoriw to tim teed being accli- 
mated, which renders the Mparatton of the under-bark much easier^ and leaves the 
Flax finer andeofter. Mr. Deneef estimatoa its value compared with No. 1 at 456 
per ton# 

*'*No. 3— ^le a sample from the same seed and growth as No. s-^hul cone ii tt t od 
ftckod poftioas of plant, so as to furnish a spedmen ctf ttie degree of finewe» that it is 
pOM^ toprodooe. This sample is superior even to 'No. 3, nod nearly 
Dsst produced in Belgium ; much surpassing the {fio odginn ordinary qubfitiia. Mr. 
DenM estimates ita value at £60 the ton. • . i . 

<*<No.4*basamfieof Fbxfromcewiiffyseadgrqwn and prepnvedt itt Bownng 
Factory, dietrictof Bqrawan; estimated in Limdon at ^40 to £45 toe toi.* 

*^Some spedmsns of the Flax grown thieyoar having been Mnttothe fisdan Houm, 
and having, in March 1841, been examined by Mr. Hotchinapn, of Mim Lane, he 
thought toemiysry favourable spedmens of so recent an experiment, ae toev esemed 
to be equivaknt to Rnasiaa and Polish Flax, which waa sellii^at that tlnlu for 440 n 
ton; and one of too apedmans appeared of a quality which might sell for Ifas 4ton to 
too then state of the market# e * 

** Mr. Enderlw,toea of toe rope-manufactory at Greenwich, thoeght y)» made^ 
it very g^, a^ that nothing could prevent hour ttuF Flax and Yain pfonng viliiahle 

L.39V 




Products of India. 


*3 


Caitiv«tiii( Flax. 


{G. Wutt.) 


UNUM 

usitatissimum. 


Aitidei of commerce^ if fepit in quantitiet, and of nnifonn and acwted qualities, 
MMin. Noble have raoenUy informed the Author that th^ also had receivM sp^ 
mea^v and thought them equal to the middling and even osttar qualities of Rnssian 
Flaxi There seems no doabt» from the concurrenos of opinion^ that the Flag pro- 
daced in India was sufficiently good to stand favourable comparison witii both Russian 
abd Egypttaa Flas, and was» therefore, of the kind which is much required, and which 
could ne oonwmed here in the largest quantities. The question, therefore, b whether 
it can be produced at a cost so as to yield a profit to both planteru and the merchants 
who would export from India to Engtand, 

**Oe8aRVAT10NS ON ExPsaiifiNTg. 

**On reviewing the accounts and the results irf these experimsilbi, it appears that 
though abandoned too soon in some situations, they were carried on for a sufficiently 
long period in othera to allow of reliable deductions being drawn from them, if full 
information on all points had been* supplied. The soil wen not seem to have been 
complained of; but though drainage is esseaUal in many parts of Europe, the power 
of irrigating will be found most useful in the East, The climate is obviously very 
different from what the plant meets with in Ireland, as not a drop of rain seems to 
fall from the time of sowing to that of reaping the crop ; but heavy dews compensate 
for this deficiency during a part of the season. But as this dryness of climate pre- 
vaile over a great part of India daring the season of cultivation-^at is, from the end 
of the rainy season to the beginning of the hot weather— >it is evident th^ irrigation is 
necessary ror such cultivation, and must not be too expensive. Perhaps the double 
monsoon of the Midtas Presidency might in some localities afford a suitable dimate 
if the temperature is not too high. A perfectly appropriate climate may no doubt be 
obtained at different elevations on the Hirofiiayas, and in some of this mountainous 
rany^ of the South of India; but European superintendence may not be available 
and the expenses of transit be too great. Ihe Saugor and Nerbuddah territories 
appear favourable, from their more moderate climate ; while some of the districts of 
the North-West of Sindh, and the Pan jab, may be found suitable, from the command 
of irrigation and the prevalence of a moderate temperature. 

**The proportion of seed required having been ascertained by Mr. Deosef, we can- 
not but observe the unexpected results obtained from the sowing of some native seed 
—the Flax produced from Sabarunpore teed having been considered to be of excellent 
quality, ana, in Liverpool, to be the best of all the specimens sent. American seed 
waqgound to be suitable to the country ; but it is remarked that w||en sown in a rich, 
it did not do so well as when sown in a poorer, soil. The whole question of what is 
the best seed for the untried soils and climates of new countries is one of considerable 
difficulty. It does not follow that seed from a rich soil and the roost careful cultiva- 
tion is necessarily the best for transference to a poorer soil and drier climate ; indeed, 
the oonveiue would, in many cases, appear to be the more suitable course. But even 
in the esse of wheats, some from Australia and from the Nerbuddah, pronoudbrd the 
finest in the English market, have never prrMluced good crops in this country, notwith- 
standing the most careful attention. Indeed, the most advisable course appears to be 
to grow the best native seed, and as thickly sown as is found to be suitame, for the 
express purpose of changing the branching nature of the plant, and then making an 
exchange with the seed of other districts following the same course; in order to 
insure that interchange of seeds which is so beneficial for all kinds of crops, and is 
mnspicDOus in India in the indigo crops of Bengal being grown from the se^ of the 
Noftn-West. In the directions for culture in Europe, we have seen that early sowing, 
is necesMWy to produce good fibre, and late sowing for seed; but in India the reverse 
course is to be followed, for early sowing, in consequence of the high teroperatu|p. 
induces rapid but, from the dryness of the climate, stunted growth with an abundant 
production of seed; while later in the autumn the temperature is lower, the growth 
IS slower, but the dews beiiqf heavy there is greater moisture, and this, with the slower 
growth, produces finer fibre. Tm early sowing is preferred by some, in order to 
saim the emnse of irrigation, but this must sometimes be with the sacrifice of the 

** With respect to the cost at which Flax can be produeed in India, we find Mr. 
Leybum stating that he gets four maunds of Flax, or 338ft, from about one-third of 
%n acie of Und, at a cost of £2^tos,» or for about £17 e ton} and tqat this sold for 


quantite. The qpat of both is %vi^nfly too high, unless the finer qualities of Flax 
are proqpced. Mr. Wallace, who continued the longest, and produced Flax at the 
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cheapett late-^hat i% from £t9 to jfi^-^ouaht to hava auceeeded. u ho state* 
that the expenses of cultivation were paid for oy tha seed. But we find him, as we 
have already stated^ repreeentina to the Agricultural Society that he should be unable 
to go on with the culture, from m diacoiiia^ements he had met with, unless assistBd 
by the Government. Thou^fh the difficulties are not s^ified, they must have been 
greater than appear from the puldished accounts, and therefore the facilities and the 
profit am not so great as they appeared to the Agri^^NorHeuUural who 

thus unintentiomuly induced the Government of Lord Auckland to consider that 
public aid was not necessary. 

** It is very evident that such experiments can only be made under th'e superintend- 
ence of Europeans, when, if successful, they may be adopted by natives. In repeat- 
ing the ex penments in more favouiable situations, it would seem very desirable at 
first to asoertain as accurately aspcmble the quantity of produce of ordinary quality 
obtainable per acre, with good cidtivation in a favourable locality, on an average of 
years, and than to endeavour to improve the quality. The profits of the two kinds of 
cultivation and preparation are not very dissimilar in Europe. Though manufac- 
turers may require more of the coarser qualities of Flax, planters will of course 
grow that for which they can get the best prices ; thouflrh it will be safest at first to 
reckon only on getting the prices of Russian or Egyptian Flax.” 

As bringrifig Royle** account down to more recent times, the following 
special report, written by Mr. W. H. D’Oyly, Collector of Howrah (which 
appeared in the Proceerjings of the Revenue and Agricultural Department 
for 1873), may be given. The report is of sogreat interest that it is feared it 
would be seriously injured by ahy attempt at abbreviation, though in. some 
instances Mr. O’Oyly deals with 'some of the facts given above in the pas- 
sagfr from Royle*s Fibrous Plants of Jndia^hXs report is, in fact,^ a re* 
view of Royle’s statements and of all that had subsequently appeared. Mr. 
D'Oyly, in forwarding his rejK>rt, accompanied it with a letter from which 
the following pas|Uiges may be extracted, as showing the extensive research 
made by him which resulted in his report embracing chief facts continu^ 
in the Agri.-Horticultural Society's Journals as well as his own original 
enquiries:— 

” While I wsi^at home, or rather on my way there and beck, I picked up all the 
iaformatfon I could get from the journals of the Agri-Horticultural Society of India 
and eeveraJ other books regarding the cultivation of flax in .India; the enclose^ report 
is tbn result. 


Or. Forbes Watson very kindly took a great deal of trouble in hunting up all 
theyecords of experimental cultivation and manufacture in India, and supplied me with 
numeroua extracts from the records of the India Office. I now send on the report to 
you, as it may be of tome use to Government.| It has been proved that there is no- 
thing in the soil and climate of certain parts ui India against the production of good 
fibre ; in fact, very good fibre has been produced, but it hat not yet been proved whe- 
ther the cultivation and manufacture can be carried on profitably, PanJib flax manu- 
factured by Government was proved by sale at auction to be equal to Russian flax, 
which is better again than E|gyptian. Now, if the Egyptians can make it j>ay, we ought 
to be able to make it pa? wo. If India could be made a flax-produang country it 
would be a grand thing not only for India, but for England. 

** 1 believe I have cited chapter and verse for every statement 1 have made, so that 
w there may be no mistakes. 

Report on tho cultivation of Flax in India, 

Object.— The object of this paper is to show, in as concise a forfn aa possible, 
the results of the severm exparimentsthat have been made from time^ to time both 
by Government and by private Individuals^ in the cultivation ofjthe flax plant 
for fibre in various parts of India, and to urge the prosecution of further ex- 
pmments in foa)i a manner as to give them at least tome chantt of success. 
By success 1 metan something more than the success which has alr^y attended 
many of the experimente' which have been made ; for, although it has b^n proved 
that fibre tan be produced from the flax plant grown in this couStry when the 
cultivation is properly attended fb, and that such fibre wqpild find a ready sale in eome 
of the home markets, stiD India has not become a flax-producing conntiy. . • 

** National impoetancb or India as a flax-producing cotniTKY.— That 
England should be able to supply her manufactori« with flax from India, instead of de- 
pending so much as she does on Russia. Pruteix? Egypt, and mther tiDuntries, is a 
matter of incalculable importance. I exclude Belf^om, as there is at present no *‘ea- 
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fOB to anticipate eoy diflicnltiae with rni^ard to the supply from that conntry; and 
alio becatiae India, though perbapn the may not hope to equal Belgram in the 4 uality 
of her Jas, night etiU waO coni^ with Egypt, Ruehui, and other countries. For 
the Dundee mmrlnt the Indian flaa that has already been produced in the Panjdb is 
admiiabty adapted. In the Dundee Chamber of Commerce, Mr. O. G. Miller, the 
Cbaimiaa, in 1858, speaking of the Panjib 8ax, specimens of which were laid on the 
tah|^ nJd that * the fair wUue ot the flax at the present time he considered to be 
fully overhead, and he woulrf b^ glad to take a quantity of it at that 

price.^ Mnd*ed, a mixture of this flax with that ot the Baltic would much imfr&oo 
the yearn tmpavHng strength to it. Such flax would be therefore admirably 
adapted for canvas yarn and other yam where great strength was required. Every 
one then would agree that if a supply of some thousand ions annuolly of this flax 
could be obtained at a fair pi ice, a very great boon would be ConferrM upon the 
linen manufactures of this country, and tnis district in particular would be benelited 
more than Belfast or any other town, for we have a hold of the coarser end of the 
linen trade, for which this flax is better adapted than for the finer spinning of Belfast 
wid Le^S.* Dr. Royle, in his work on the Fthrous Plants 0/ Indta (yago I4i)t 
quotes from a letter written by Mr. J. McAdam as follows : ' Belgium, Holland, 
France, nnd Ireland can supply all the world with fine fibre, but Russia and Egypt 
cannot keep pace with the demand for coarse.* 

** pAVOunABLBNBSS OF THR PRKSBNT TiiiB.->l believe that the time has now come 


noii* 

BmHyBxpnri- 

manto* 


when the cultivation and manufacture of flax can be carried on in India profitably*-* 
certainly with moiw hope of profit than it was reasonable to eiqiect in former years— 
iM, btoause hSghei prices cafl now be obtained in the home markets ; secondly. 
because the means of communication both in t India and also between India and 
England have been so much improved, and the rates of freight have lately been so 
much reduced and thirdly, because the jgreat irrigation norks lately undertaken 
by the Government of India in Behar and in other parts of the conntiy, and which 
are being extended throughout immense tracts of diy and thirsty, and therefore 
hitherto comparativdy unfruitful, lands, will supply t|ie only thing wanting to enable 
fanners to turn these lands to good account,— lands now in many places lying waste 
to a great extent, and even where cultivated, obtainable in many ^rta at a very low 
rate of rentr 

**TIib flax plant of India.— The Indian plant called ulseo or teosoo b a variety 
offthe flax plant which is grown exclusively for the seed froig which linseed oU 
is tspressed. This vanetv nas acquired certaul characters from the peculiar me- 
thod of culture adopted with a view to obtain as great a quantity of seed as pos- 
sible ; and this is done at the expense of the fibre, for the plant, in consequence 
of the peculiar method of culture, is always short and bushy. The same thing I 
occurs with the plant known commonly in India as ganja or hhang^ which 
produces an intoxicating drug; this is the true hemp plant (CamubiB BBliTR), 
and in India it is not cultivated for fibre, but for the * resinous secretion of its 
leaves.* Dr. Royle in his worl^on the productive resources of India, says: *ln 
Europe it is well known that if it be wished to prevent a plant secreting the prin- 
ciples, bitter, acrid, -or otherwise, which are natural to it, tne practice is to exclude 
it from the influence of light and air, as in t\ing up lettuces and covering up celery ; 
so to ensure a full secretion of the prinapies natural to a plant, an opposite treat- 
ment is necessary, and is practised with the hemp in India by openness of planting 
and consequent exposure to the full influence of light, heat, and air.* Hence the 
flax plant m India Doing valued on account of the oH of its seed, is sown in lines on 
the borders of fields, and not thickly, so that it becomes short and bushy, with mifby 
branches yielding a heavy crop of seed. Ihts every one who has seen anything of 
the countre where linseed is cultivated must have observed. To secure length and 
fineneas of fibre, it is necessary to sow both hemp and flax very thickly in the same 
wBy that {ute and sunn-hemp are sown. 

** Early BXPbrimbntb.— It appears that the attention of Government was first 
directed to the cultivation of fibrous plants in the beginning of the present century. 


• In the first part of the year 1855 the freMta for jute varied from ^5-55. per 
ton to 4’6-5 f. The quotations now (end of April 1873) are f a-ixs. per ton. In July 
1873 the steamer City if^amhridgo took home 100 tons jute at £% per tO|% and in 
|he wme month the CQy of Canton took 300 tons jute at 4 a-105. per ton. The Ctty 
of LMchnyw took 500 tons jute at £2^70. 6d. per ton. In M^y 1873 the shin Tytko-^ 
ms took 635^ tons jute at £2*p. per ton. In both the years 1873 and 1873 the 
highest rates for jute did not exceed ^4 per ton. • 
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t0 have been pceemredof the result of his experiments. Dr. Royle who 
» work on the fibrous resonroes of Indin» celled ettention to the subject in 
littie seems to have been done till 183^ when a company was form^ ii 
called *the London Experimental Rlax Company.* By them a Bcl(^n fanner and 
a Belgian preparer of fiax were Sent out to Bengal, and experiments were made 
with mom or 1 m sucoess in several parts of Bengd, Behar, and the North-Western 
Provinces. Riga* Dutdi, and country seed, were au tried. Generally, as might be 
expected^ the Riga and Dutch seed proved better than the country seed, still some of 
the Specimens of flax produced from the latter were most favourably reported on and 
considered by Mr. Deneef. the Be^fian farmer^ to be worth £66 a ton. Ibis is pro- 
bably a rathim high estiniatey for some specimens sent to Liverpool at the same time 
were valued at from ^30 to £45 per ton; but it is right to add that some time after 
some PanjAb flax was actually sold at auction at £54^w. per ton.* The Agricul- 
tural and Horticultural Sodaty of India took the matter up warmly. Medals and 
prises were offered ; but although the results of experiments were encouraging^ the 
cultivation did not till many years after extend beyond the few bighes in the several 
nlaces where esoeriments were made. 

^*ExpxRiysNTS IN Shahabad.'— In the district of Shahahad. at a factory called 
Nonoroy whkh is on the banks of tha river Soane. Mr. Lybnrn for several years*Ci84o 
end previously) persevered, and althoogb his efforts were crowned with great success^ 
arin he wrote in a desponding way of the almoat insurmountable difSculty he enconn- 
temd in getting the natives ro take to anything new. He must here have referred to 


the manufacture of the fibre, and not to the cultivation of the plant, for it is beyond 
dfloM that the natives will always take to any cultivation that will pay well, and even 
to tne preparation m the produce, when it is not attended with any great difficulty 


requiring more than ordinaiy care. Take, for instance, opium and jute, the cultiva- 
tion of which has increased so enormously. But the preparation of the flax fibre is 
infinitely morn difficult than that of jute or sunn-hemp, and requires European super- 
intendence, withoilt which the natsvee would never pnMuce a marketable fibre. Even 
in the comparatively easy preparation of jnte and sunn-hemp, a large proportion of 
the fibre is more or less cfamaged by carelessness in preparation. Mr. W. Stalkartt 
of Ghoosery, who owns an extensive rope manufactory, informs me that no lets than 
one quarter of the sunn-fibre brought to him is damaged by carelessness in steeping ; 
the stems are Wften left for too great a length of time in the water. I ma>i add an 


extract from a report by Mr. Sturrock, Secretary, Chamber of Commerce, Dundee, 
dated nth Marcn iSfipCyonrna/ ofthE Agricutiural and Horticultural Society of 
India^ Part III,f Vol, X'//.):^*As to the quality, it is not nearly so good as a lot sent 
home by Mr. McLeod, which 1 sold at j654-iOif. per ton. It m not so good coloured^ 


is adtog^ther harsher, and has much less of the natural sap in it. This we consider 
must arise from the stock having been allowed to grow too loog a time, or not having 
been pulled early enough, and from ovor^stee^mgt or otherwise had preparaHon. 

** Again, in the Agricnltural and Horticultural Society's Journal for Part 
Hi, VoLXJil,, it willbe seen that both Mr. McGavin and Mr. Stalkartt, in reporting 
onBie weakness ofjiai^es sent to them for report, attribute the weakness to want ot 
care in preparation. To return to Mr. Leyburn’s experiments. It appears from the 


care in preparation. To return to Mr. Leyburn’s experiments. It appears from the 
Proceedings of the Amcultural and Horticultural Society iu November 1II41 that 
*Mr. Leyburn succeeded in producing an article of lengthened staple, and of a 
quality vieing with tha flax of Russia and elsewhere. A portion of the cultivation 
was carried on in the sandy bed of the Soane river, and part in the nplands of the 
district,** TMr. Leyburn's results will be seen at page 15 above.— 

** In a loot-ttoto the sise of the bigha is not very clearly shown, {he Shahabad 


laige as the present Shahabad bigha. The factory maund is equal to 74^*^ fbi 
fore four fl^unds would be equal to 2 cwt. 2 qra. iBflB. At my reque 4 a search \ 
made among the records of tfae/fonore present owner, Ipr. Solano, 


any papers that there might be relating 


iybufb*s experimentih but unfortu- 


t This, however, was a very small quantity, wts.. about two tons, ffhtch was the 
best that bad been then prepared. See extract (rom Mr. Sturrock*s report quoted 
in thw next paragraph. ' 
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nataly the factory was burnt in the mutiny, and no papers on the subject have been 
found 

Mr. Denebf’s estimate ok the cost of cultivation and preparation — 
Mr. Deneef, the Belj;^an farmer above alluded to» dtew out an estimate of the cost 
of a ton of flax produced from English seed well dressed^ and in his opinion worth 
£50 or more in the home market. It must be remembered that this showed the cost 
of cultivation, &c., near Calcutta, where it was, and 4b^a>A will be, higher than it is 
up-country. It will be seiii that he calculates that thuty Bengal bighas* would be 
necessary to produce one ton of flax.'* 

[ Mr. Deneef’s estimates will be found on page i 8 .*~ Rd, ] 

** Experiments at MiiNOH\ r.— Mr. Wallace, at Mongnyr, for years made ex- 
periments, and he perhaps ma) be Said to have been the most successful producer as 
fir as cost of oroduction is concerned He slates in a letter, dated aist August 1841, 
to Dr. Spry, &>cretary to the Agncultural and Horticultural Society of India, that 
the expenses of cuUtvationt fipplingt and steeping, nere more than covered by 

fol- 


tke proceeds of sale of seed 
lows;— 


1 he cost of preparation of three tuns he gives as 


Scutching of three tons after being broken or crushed by the 

rollers . .... . . 190 

Gram and grass for horses and bullocks, syces* wages, &c. • 94 

Peons and carpenter 10 

Mofussil expenses and carriage to Calcutta ... .60 

Boat hue aud tiaveliing expenses 10 

Total . 3C4 


CULTIVA- 

TION. 

Early Expert- 
menu. 


or fia per ton. 

** Mr. Wallace estimates the produce per bighaf as follows • — Flax, 'average crop 
() stone, 16 bighas foi a ton ; tow, ist quality 361b, and and quality 1 4111; seed, average 
crop 34 maiinds.' He considers that the most preferable land is that uhich is \ early 
inundated ; chur lands, he say**, will \ielda goml crop if not t k) sandy, but high lands 
are prelcrable if rain falls two months attci sowing.^ 

•* hxPFRiMifN rs AT Bui Lh SH, IN Ghszfp PORI* . — Mr. Devennne's experiments at 
Hulliiph, 1S40-41, were the least satisfactory of all. but a icason is given for this, and 
it would appear that lietter results were obtaintd in other years froifi his estimate of 
average crops. In his letter to Messrs Hamilton and C ompany, Calcutta, dated Jc th 
September 1841, he estimates the cost of cultivation of 100 bighas and of the prepara- 
tion and despatch of the produce to Cah utta, at K?,237; the yield, he estimates, in 
an avetage season, at from I'lOtb to 2oolb ptr hii,ha, or ("saj) 6; tons per loo 
bighas ; the cost of one ton. there foic, landed in Calc utta, would be R331 . 1 hwbigha 
referred to is the Dtincance bigha of ^ 8,33b feet square, about double the size cf the 
Bengal standard bighs. Mr l)ev#rinne adds> that tne proportion of flax to codilla is 
one-third flax to two thuds codill i, so that besides the Of tons clean flax, there would 
be 134 tons codilla’ I he figures pvt n above arc taken from Mr Dev on n ne s esti- 
mate of an avenge season; but ms actual retiiin in iS4o<4i fell far short of these 
hgures. 1 his, however, is not to be wondered &t when we see that the season 1840-41 
was an unfavourable one. 1 he plant was blighted in lanuary , from the loth Sep- 
tember till the 20th January, when the flax was in seed, there was no rain; country 
seed was used ; the sowings were too late, and, by the advice of Mr. Bernard, 20 seers 
of seed only were sown 111 each bigha, which was found toKe much too small a quantity 
for the production of good flax ; part was sown vvith drill ploughs and part broadcasN^ 
the flax was cleaned at an impropt r time, vie , during the hot winds ;1| instead cf get- 


• The Bengal bigha here referred to contains 14,400 smiare feet (about one-third- 
of an English acre, and about hslf of the Shahabad and Chazeepore bighas). (See 
reports of experiments in those districts ) 
t Of 3,600 square yards, ^ths of an acre, 

i Letter from Mr. 1 . Wallace to Dr. Spry, dated 3nd September 1S41. Pro- 
ceedings of Agricultural and Horticultural Society, November 1S41. 

f 1 cannot help thinl^g that this must be aenistake for { flax to f codilki. Mr* 
0 enecf puts down i ton flax to q maunds (or say yewt )codill‘i; and Mr. Wallace 
estimates#) stone (lafllb) flax to 3bTb ist quality tow, and 141b and quxlitv tuw*. 

II See Balfour's Cyilobeedia of India, page 840; also letter from Mr. Devennne 
to Messrs. Hamilton and ComiEtnv, ( alcutta, dated aoth September 1841, piAilished 
in Agrirultural and Horticultural Society's Journal for 1841, page 101. « 
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ting a yield oi 3 to 3i maunds of leed per bigha, he harvested only 1 maund 25 aeera 
per biMa. 

** WITHDRAWAL OP Govbrnmbnt AID.— Although Lord Auckland took a veiy 
great interest in the cultivation of as indeed he aid in all matters connected with 
the development of trade in the various fihious productions of India, and though he 
requested the Agricultural and Horticultural Society * to supply such accurate detail- 
ed information as they may possess, or as they may be able to obtam/ still nothing 
further was done by Government; for it api^ars that on receipt of the Society’s re- 
port, the Secretary of the Government of India wrote a letter* to the Secretary of the 
Agricultural and Horticultural Society, from which the following passage is taken 
' The cultivaticin of flax can no longer be considered a doubtful experiment, since it 
appears from your re^rt to have proved in many instances successful, and, where 
successful, to he very fairly prafitabie. His Lordship in Council is therefore much in- 
clined to doubt whether any bounty or reward from Government is nccessaiy or would 
be justifiable for the support of this undertaking.* This was a rather unexpecti d 
blow : the Society seems to have almost dropped the question, and the flax company 
seems to have culapsed. 


*'Govbhnxrnt bxpbrimbnts in thb Panjab.— Later on some very successful 
experiments were made by Government in the Panfab, chiefly through the exertions 
of Mr. Cope. These were on a more extensive scale than those that had previously 
been made, and Lord Dalhousie took a personal interest in the matter. The plan 
proposd by Mr. Cope, and approved of b> Government, was that premia should be 
given of R500, 350 and son, for the successful cultivation of flax on areas to be respec- 
tively not less than 23$ so, and 15 acres; that Government should purchase the entire 
crop, seed, and fibre of the reouired length, paying at the market rate of the s^, 
witna5 per cent, added for the fibre ; that simple instructions should be diawn out and 
made as widely known as possible.f These and some other resolutions were passed 
in 1854, and operations commenced during the autumn of the same year. Un the 
pledge of Government to purchase the whole of the produce, large areas were sown 
with linseed. The cultivation increased from 3,453 acres in 1853-54 to 19,000 acres 
in 1854.55. These are the returns for eight districts only. The services of a German, 
Mr. Steiner, were secured ; that part of the cultivation over which he was able to 
exercise immediate control yielded very satisfactory results; no maunds of respect- 
able fibre were thus product, and purchased by Messrs. Hartou and Company of 
Calcutta. 

** Unfortunately, however, the instructions given were not generally attended to. I 
will quote Mr. Cope’s own words: — 

*'But, as a general rule, it was found that the zemindars had so entirely neglected 
the tenor of the instructions communicated to them, that a great proportion of the 
plant was found, on examination, totally unsuited lO the production of even a decent 
fibre, and in no one instance would the zemindar exert himself to the extent of at" 
tetnpiing even the preparation of any fibre, although the difficulties in the way of 
doing so are by no mcans'great.t This preparrgion ot fibre is, however, an operation 
requiring labour, and labour is what the Panjabi cultivator dislikes of all other things 
if he can possibly avoid it, a fact that points to the desirableness oj introducing 
machineryS on an extensive scale, leaving the country-pt'oplc to cultivate and increase 
the growth of whatever of a vegetable character may be applicable to the arts of 
Europe.’ 

Again, Mr. Cope says: *The Indian, or more correctly the Panj&bi, in fact 
does not know what labour is. No wonder he prefers sitting smoking his hukak, 
now and then peeling his sunn stems by way of a change, to standing up like a man 
0 to break and scutch flax or any stmflar profitable, but distasteful, occupation. He 
may be brought to grow the plant, but 1 much fear that is all— for the present at 
least.’ There is undoubtedly a good deal of truth in these remarlqB. All the flax 


From T. H. Maddock, Esq., Secretary to the Government of {India, Revenue 
Department, dated Council Chamber, the 22nd November 1841, to Spry, Esq., 

Secretary to the Agricultural Society. 

t ^ on fhe introduction of flax as a fibre-yielding plant into India, and 
especially into the PanjAb, by H. Cope, published in Vol. xl. of th# Journal of the 
Agiicttltiincl and Horticultural Sgeiety of India, 1859. ^ 

t Here 1 think Mr. Cope is wrong, for the testimony of all other persons whose 
experianoe renders their opinions ot great value, shows that the prepmatidn of the 
flax fibre is more difikult than that of any other fibre— rhea perhaps excepted. 

f The italics are iqine. In a paragraph belowel have given •*ny reasons for the 
belief JIuU the oee of macbiiiery is necessary for preparation of this fibre ie India, 
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that was produced in the Pan jib was produced by hired labour, except in one isolated 
instance, namely, at Deenaniiggur, where Mr. Cope found that a small quantity had 
been prepared by the cultivators. 

** Owing to the inattention of the cultivatois to the simple instructions given, the 


TIOB. 

Early Experl«> 
menu. 


deserving cultivators. Unfortunately, houever, the payment was delayed for two 
years. It is therefore not to be wondered at that faimers and cultivators f^t the small 
interest in the matter which had at first been excited b> the offer of the premia. 
Lord (then Sir lohn) Lawrence, in the Panjab report of 1855-56, says: ‘In 1855 
(the autumn of that year is here meant) about 25*000 acres of linseed (that is, half the 
superficial area sown in 1854-55) weie sown, but the season, being dry, was unpropi- 
tious ; no merchantable flax was obtained * Now, irngati n would have prevented 
the loss caused by the dry season Mr. Cope, in his paper above cited, says that Sir 
John Lawrence must have made a mistake, for * the very 6bre which has attracted so 
much attention at Belfast, Dunded, and Leeds, was prepared from flax grown in the 
districts of CfUjranwalla and Lahore dunng the season of 1855-56.* The quantity 
sent home, however, was very small, being about two tons ^me 55 maunds, pre- 
paied by Mr Steiner, were sent to Belfast, wheie the quality was test^. At a special 
meeting of the Chamber of Commerce at Belfast, the question of the cultivation of 
flax in India was discussed, and some yarn, spun from the Panjab flax, was examined 
and pronounced to be of the value of from £35 to £4$ per ton. Subsequently at 
Dnnuee a meetini, ui 1 hamber of Commerce was held (September 185S), and 
three kinds ot flax from the Panjab were valued respectively at 448, £46, and £38 a 
ton The Chairman, Mr. Miller, remarked on the strength of the Pan jib flax. In 
a letter, dated Lahore. 20th July 1S50, written by Mr. I, H. Thornton, Personal 
Assistant to the Ofhciating financial Commissioner, to the address of the ^retary to 
the Government of the Punjab, the financnl u suits ot the experiment are given. In 
looking at these results we must remember, as Mr 1 hornton says, that the object of 
this experiment * was not to ascertain whether the exportation of flax could be re- 
munerative, but to make inve^tigati ins regarding the soil best adapted for its culture 
and to initiate the zemindars into the proctsses r<.q nred for preparing tlie hbre for the 
Eurof>ean market* *lt appears also that a considetahle poition of the seed and in- 
ferior fibre was distributed gratuitously among the zemindars ' Attached to this 
IctteiVis a statement of the sale proceeds of Gujranwalla flax, whicUl give below, as 
it shows what a large margin is left for the cost of cultivation and preparation 

Rechpis. £ s. d. £ s. d. 

Sale proceeds of 19 bales sold at Belfast, as per 

aicount ... ... 63 6 4 

Sale pro( r eds of 9 bales sold at Dundee, as per • 

account 38 15 10 


Disbursements. 

From Warfrahad to Multan, including cost 

of picking 

From Multan to l^mlon .... 

„ I ondon to Belfast per steamer, including 
warehousing in London, commission, &r , 
&c. 

From London to Belfast, including storing, 
commission, &r., at Belfast 
For carnage of 9 bales to Dundee, Ac., Ac. . 


Net proceeds 6u 14 8 

•* Now, it will be seen from the above that after pajing all cosIn of carnage, packing, 
warehousing, and commission, there remained a balance of ^(>0-14-^^ to cover the 
expenses of cultivation a^ preparation of two tuns (01 rathe*r less) oT flax. Then 
again, over and above this there would be the piix-ceds fiom the oFseed and 
codillE. l^t Wallace of Monghyr found that the proceeds from the sale of seed alone 1 
coyered the cost of cultivation, and he has shown th.it the expenses of preparation, j 
packing, and carriage to port n«ed not exceed i£*i2 a ton— say £24 for the two tons 1 
but even j( we double this amount, there still lemains a large balance for profit. | 
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CVLTIVA* •' Ma. Gubbims’ exPBRiMBNis at AttvoHHR.— In 1854-55 »nd i 8 _S 5 -S< 5 Mr. Gub- 

TIONa I bins, then Judge of Aliyghur, made some experiments, using both foreign and natire 
BaPly Expert- seed, and sent some of the flax stiaw produced to the Agricultural ancT Horticultural 
mentSa Society in Calcutta, and also Sa ii.o specimens of fibre, prepared in a rough way, w/fA- 

oui ike tisual process of retting. The straw was forwarded to the Chamber of Com- 
merce, Dundee. This was grown */rofn native seed and after the native fashion 
solely for the sake of the seed,' (Sec journal of the Aitricultural and fiorttcitliural 
Society, Vol. JX,, JiiS4, p* 379*) Mr. Robert Stuirock, Secretary to the Chamber 
of Commerce, Uiiiidee, thus reportea on it: 'From this it appears that if proper 
means as to sowing, giowing. and cleaning are ttken, India may be a flax>piodu- 
cing country ; and in order that wc may be provuled with as much information 
as possiMe, could you state at about what price such hbte, prepared and ready as the 
sample, could be shipped from India? Unless it can be laid down here at a ceitain 
cost, it could not be used; and I have to mention that the Directors of the Chambei 
consider that if such flax could be laid down at a price not exceeding ^.‘35 a ton, it 
would be useful in the manufactures of this pDce. Ihe price refers to this particular 
sample; if better more could be got,* 1 hese remarks ivferred to the following re- 
port;— 'On examination j-ou will find it, 1 think, to contain considerable promise, 
there being evidently nothing in the soil or climate of the district in winch it is grown 
opposed to the production of a dax that could be used by spinners gnicrally in this 
country. From the straw having been intiinsically a very poor article, such as the 
flax steepers in this country would scarcely piirchase at all, you will find the quality of 
the finished sample also indifferent, but nevertheless it is a marketable artid^, and I 
think good results might follow if another experiment was made in which tnoie pains 
was bestowed on the cultivation.* It must be remembered that this fl.iX was raised 
from country seed sown thinly in the same way that natives sow for the sake of a good 
crop of linseed. Mr. Gubbins, to show the natives what use could be made ol the 
enormous quantity of refuse ulsee straw which they throw away after the seed has 
been collected, made from some of this refuse straw a quantity of stiing which was 
purchased by a Calcutta firm. It does not appear whether Ins lessons yielded much 
fruit; but I suppose that there being no purihasers on the spot, the experiment was 
dropped, and now, as formerly, thousands of tons of teesee stalks are thrown away, 
from which at least a Urge quantity of string could be manufactured without expense 
and with very little trouble. In some paits of India the stalks aic given as food to 
cattle ; but cattle arc equally fond of the refuse after the hbre has tJeen extracted. In 
the steam retteries in England the water which runs through the flax stems .always 
used with the husks of flax and chopped stiaw to feed cattle, and forms a very nutri- 
tious food, (SVtf Mr.Blechynden's notes of a visit to IVishaw Flax Works, Journal 
of the Agru*‘Horticultural Society for tSS4, Vat. IX., p. 27.) 

“ Othfr EXPERIMENTS A SMAILF.R SCALE.— Experiments on a small scale weie 

ma/le at Burdwan, and four samples were presented to the Agricultural Society by 
Mr, J. Erskine in July 1844 ; these were ra'sed from acclimated and up-country seed, 
and were pronounced to be of a tarr quality, a^d valued at from /,3o to £zA per ton. 
In ChitUgong Mr. Sconce then Collector of that district (1843), produced some flax 
fion acchrnated Europe seed, and also some from country seed ; the latter yielded a 
flax that was softer and finer, but much shortci and weaker than that raised from ac- 
clitiiateu seed. At Jubbulpore Mr. Williams produced some flax of good quality, and 
Dr. Roylc considered that this part of India is the best adapted for the growth of 
flax, the climate being a medium between the extreme dryness of the North-West 
Provinces and the moisture of I-ower Benml->an argument that would apply 
equally well to the province of Behar, The Jubbulpore Hemp brought into 
• not'ce by Mr. Williams, is well known, and Dr. Royle judged from its length 
and strength, as well as by the specimens of flax grown by iVlr. Williams, that 
‘ the climate of the Saugor and Nerbudda territoiies is eminently suitadde to the pro- 
duction cf flax.’ The unseed of these tcrntorips is a white species, and .seed collect- 
ed there* rom was distributed for experiments to different parts of the country, 
Mr, Finch of lirhoot found that three-fourths of the crop raised from ^his seed * was 
destroyed by caterpillars, while the common linseed, grown in the irieiriity of the 
white, was left untouched by them.* {See Hoyle's Fibrous Plants of f^dia, p. 144.) 
Mr, Menlev near Calcutta was unsuccessful. In the first year he firocured from 
Bhaugulpoic some flax straw, l^t the plant had been grown for seed in the native 
fashion, and the result was that it was too bushy for the production of fibre ; the next 
year he took a patch of land — fine friable loam fit for anything ; it had Jieeit a cauti- 
llower bed, and was therefore deeply sp;kle-cultivatcd and highly maniirM. * (l..ettcr 
to Royle, quoted above, p. 12.) Be hat^the best see^ sown very thick- 
ly. '(he plants came up well, and attained a height of three feet, bjft the result 
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Was that the fibre was small and weak, and infenor to the Jubbulpore and up- CDLTIVA- 
counti y flax , , . . TIOH. 

** Conclusions —From the results of the several experiments that have been Early Expert- 
madct I think it may be fairly inferred— yfrx/, that flax of a marketable quality, and menta. 
of a quality for which there is a great and increasing demand, can be produced in 
several parts of this country, notably in Behar, the North-Western Provinces, the 
Panj-tb, and the Central Piovinces, secondly, that it is quite possible to manufacture 
flax hbrc profitably where the area of cultivation is limited, and under the immediate 
supervision of a qualified European, that the native cultivators generallv 

will not prepare the fl ix, but that they can and will grow the plant in the way that is 
necessary for the pioduction ot gtod fibre -if it is made mortk their while, i,e , if a 
price be paid for the produce equal to what the cultivators make by other crops on the 
same land at the same stason, fourthly, that to farmly establish the cultivation of 
flax for fibre, it is absolutely necessary that Government should give every encourage- 
ment and help that it is in its powr r to give, and that whatever may be the nature of 
th it encouragement and help, it should not be withdrawn too soon, as formerly it 
was, both in Lord Auckl ind sand subsequently in I erd Dalhousie s time 

“COLLFCTIUN ot iNtOKMAm N AS TO vALUfc OF PRODi CB —It remains to be 
s»cen whether flax can be cultivated extensively m this country in such a way as to 
yield a fair pioficyirif, to the cultivator, and second, to th** purchaser of the plant 
and preparer oi the hbr^ lo show this, it will first of all he necessaiy to calculate 
how much the latter would have to pay the former i( r the plant when ready for pulling, 
and for this purpose 1 have collected c rtain inform ition from persons well qua- 
lified by long e *.*- ind intim ite acquaintance with the agricultural classes to 
give accurate intorni'ition on the subject [ 1 he answers obtiined were embraced in 
in appt ndix which it is not thoU(fht desirable to republish here, but the following re- 
marks indicate the gentlemen firm whom the facts shown in the appendix were ob- 
tained —hd ] I may mention here, *-a>s Mr I) Oyl>, that Mr Mylne is a member 
ol the film ol Burrows, Ihonison and Mylnt, who hold from (jovernment a lease of 
the extensive Judgdec spore estates which formerly } elonged to the notorious rebel 
leader Koor Singh 1 his estate has bci n tiansformed by them from a jungle into 
one of the most val abl e'^tstes in that part of the country (/illah Shah- 
abid), and they beai the very highest cliarieter as zemindars Mr. Charles Fox, 
with his elder brolhi r, owns several indi^o factories in Shxhabad and is the able 
manager ot the Maharajah of Uoomraon^s extensive estates MooKie Syud Abdool 
IS the manager ot thi Court of Wards' cstatis in Shahabad, and is also a 
zemindar holding Und in /iliahs Patna and Jaunpore lam much indebted to all 
these gentlemen lor the trouble they have taken to obtain for me as accurate inform- • 
atioii as possible 

**lbTlMATE OF COST OF FLAX STRSW AND OF THB MSNUFSCTURB THERE- 
FROM OF FIBRF — Tet see is sown b> the natives for the siedcrop in two ways ome- 
times broadcast, and sometimes in lines with or round other crops To wkc the 
cultivation of the same plant /or /fAre profitable to the raiyat he must be pad for 
the produce of his field a sum%qual to what he would get for the produce of the 
same field when cultivated in the ordinary way When sown round the edges of 
bailey, wheat or giam fields the linseid yield per bigha would be about one maund, 
value k3, and the value of the produce of the other crops would be about Kio, 
the value ot fodder and of the oil Kj, or in all KiS * Ihe value of seed saved 
for the yext year's sowings may be c nsidered as a set-off against the value of seed 
sown When sown broadcast, the yield of linseed in a good year might be from 5 
to 7 maunds, or an a\erage yield, taking good and bad seasons into account, would 
be about 3^ to 4 m iunds byud Abdool Hye puts down the average yield at a some- 
what smaller figure, but when we consider that Mr Leyburn, Mr Wallace, «and 
others got maunds of seed per bigha from the plant that they cultivated for 
fibre, and remembciing that when grown in the native fashion for seed the yield 
would be gn ater, 1 think we gnay look on Messis Mylne and Fox's figures as 
the more coireet Besides, in calciilatini: what wo ild be a fair sum to pay the raiyat, 

It IS better, if we err at all, to err in his tavoui Putting the average yield then down 
at 4 maunds, th- value would be ki2 In either east, therefore, in an average season 
the value oi the produt e ot a bighaf ot land from Novembei tilt Tebruary or Maich would 
not exceed ki6 fitomtormir expeiimcnts it appears that from 15 to 16 bigha are 
necessary to produce gna ton of flax li, therefore, raiyats were asked to grow the 

—r— — — * 

* This IS peihaps the outside value of a good crop R16 would be rather above 
than under the average value of produce 

bigfla of 27,325 si^are feet | 
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Imseed plant h the way necessary to produccffood fibre, and war* paid at the rata of 
Rifi per bi^ba for the produce, the purchaser would have to pay Ki 25 o for the produ 43 e 
^ i6 bi^hss. The seed would be worth Rt6S, oalculatinif the yield at 3I maunds per 
iMgha, and the value at Rj par maund. lieducting, then, the value of the seed from 
the price paid to the raiyats, there would be a balance of R88 to be added to the cost of 
praparation. packing, and carriage to port, and if this cost does not exceed R130 
l^r ton (this is what it cost Mr. Wallace at Monghyr), the flax could be 
•hipped at Calcutta at ;& 30 -i 6 s. per ton. The cost of freight, screwing, and insure 


£ 3 Jo £y 


siaaration. The f/<llowing table will show in a more convenient form the Hgures above 
given:— ^ 

Expenditure. KBCBiprs. 

P . e a e • ^ ^ Pm 

^ce Of produce of tfibighas 3SO o o 66 maunds seed, at R3 each , 168 o o 
Cost of preparation, packing, 

and carriage . .120 0 o 8 cwt. codilli (say) . , 32 o o 

Freight from Calcutta to 

England, insurance and 1 ton flax . » . . 400 o o 

screwing . , . 60 o o 

Expenses in England, ware* 
housing, commission, &c., 1580 

Profit. . , , . 154 8 o 

Total ,600 o o Total , 600 o o 

"Ip COOT OP PREPARATION, fltc., BE RAISED TO /20 PER TON.— In the above 
calculation it will be observed that I have adopted Mr. Wallace’s estimate of the c«»st 
of preparation, packing, and carriage, which is undeniably a low one. and probably 
would not cover the cost if machinery was employed with EuropaalTsupervision; but 


to the profit, as the freight, insurance, and screwing would in all probability nevei 
j 65 P«r ton, but, on the contrary, l>e found generally to cost even less. 

•‘Steam retteries —The several processes which have to be gone through when 
<y*)jjnanual labour is employed, from the time that the plant is ready for pulling till 
the fibre is ready for scutching, require great cate ; and without constant and close 
mperviaion, such as it would be tmpoasiole to anord’with any hope of ultimate pro- 
fit, the natives would never turn out a marketable fibre. The pulling, stooking, 
stacking, rippling,^ wat(»r-retting, drying, &c., &c., require the greatest care and 
attention. ^ By the introduciion of steam retteries, fibre can be prepared immediately 
the plant is received from the cultivators, and within two days. An interesting 
Recount of a visit to the Wishaw Flax Works near Glasgow is given by Mr. Blechyn- 


plant, pull, stook, and deliver it at the works. One of the great advsAtages of the 
steam processes is that the seed and chaff is all saved, wht*e it is generally lost, 
bv the cold-steeping process. * The shoves or infuse woi^y matters are also em- 
ployed in these new works as fuel, whereby a great saving in coal is effected.* An- 
other very great a^ventage that would be gained by the introduction steam ret- 
teries into India would be that the rt^ of damage during the lengfhy processes 
of preparation by hand during the hot season, when the iwt winds prevail, would 


^ * From what I have bqen able lb ascertain, the owners of paper-mills would gladly 
g»w from R2»8 to R3 per maund for codilla. 1, * 

t Turkish flax is now quoted at £40, and St. Pet^rsburgh is head Rt^jfss. 
t Jtie total cost is less, 1 have added 10 shillinn, as the commisshm on sale of 
flax would be double of what is put down for jute. * * 
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be almost altoj^ther avoided. At regards the question whether machinery 
would pay in India* the best proof it that it ptw m Fngland* where a much higher 

K oe hat to be imid for the ffax straw Mr BWhynden» jn his report of a visit to the 
dford Flax Works, sUtes that th# propnetors contract with the farmers for the 
supply of flax straw at £d per ton Oo/r# Ja, Pari / , Vd. IX,, Agrt^^HorttcuUural 
Soetefy*A y^prnalfor rSM A Committee of the Royal Flax Society of Ireland, in 
reportinir^ on Mr Wattes system, state that i cwt of flax straw weighed with the 
seed on yields of fibre , so a ton of flax straw would yield syolb of fibre. The 
necessary amount of flax straw, therefore, to produce syon of fibre would cost ]f4, 
and consequently the amount of flax straw necessary to produce one ton of fibre 
would cost a little over;^33 If, therefore, it pays the manufacturers in England to 
P^y £33 an amount of flax straw which will produce a ton of fibie, it ought to 
pay manufacturers in India to pay the rayat £js (B350) for the produce of 16 bighas; 
and 1 think 1 have shown that Issso would pay a rayat well for the produce of 16 
bighas. 

“ Part of Brngal bfst adaptrd to cultivation of flax.— The part of 
Bengal which would be most suitable for many reasons for theexpenmental cultivatioa 
of the flax plant for fibre would be that comprised in the districts of Patna and Shah- 
abad-/fri/ because all the lands of these districts will be irrigable directly the 
boane irrigation works have been completed , and secondly, because the soil, ^ing a 
rich clay, is eminently suitable ; and thirdly, because De^eenin-the-Soane, tvhere 
there is a large Government Work shop superintended by an officer of considerable 
experience and ability, would be an excellent site for the establishment of a steam 
rettery , and fan* t </v because the means of commumcation by the several canaU 
and branch canals will render carnage both cheap and safe. As regards the soil 
best adapted for flax, Mr Deoeef, the Belgian farmer, was of opinion that lands 
subject to inundation that are annually renewed bv alluvial deposit are well suited. 
He writes to Dr. Sury, Secretary to the Agncuftural Society, as follows Le s 
terrains qiti sent renouvel^ annuellement par les d^bordements du Ganges, ou qut 
sent frais et riches, conviennent le mieux pour la culture du lin ’ 

** Mr Wallace thus reports! on the different kinds of lands 
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Alluvial . * • • Will jncld a good crop if not too sand) 

Highland • . . Preferable, it ram falls two months alter sowing. 

Inundated • . • 1 he must preferable of any. 

Dosala (i.e , two-year land) Very good if not too low. 

Loose and sandy • . Plant will not come to the same perfection. 

Hard clay • * . , Produces good plant, but oh very coarse quality 

Mr Deverinne was of opinion that * the best lands are those in which there is a 
small mixture of sand , such land^ are easily prepared, and can be well pulverised ’ 
the large district of Shahabad is almost entirely surrounded by rivers from which 
spills annually inundate and renew the lands of the nparian estates Ihere are 
also in this district a great number of Government and Court of Wards* sautes, so 
that almost every facility existsi^or experiments on a large sc^e. 

'"Propristy of Govbrnmbnt KNGAOINO IN TRADE.— There IS a Considerable 
difference of opinion as to the propriety orotherwise of Government engag evg m trade. 
I would point out the case of hgypt. 1 think that there can be little doubt that it 
was owing entirely to Goveroment operations that the flax trade became permanent- 
ly established in that country. To this day flax is prepared by Government, and 
quotations in the home papers are given showing the pnees of flax prepared by Gov- 
ernment and of flax prepared bv natives The flax produced there is not quite 
eciual to the best Russian, and it has been proved that flax can be produced 10 India 
which will command prices equal to those obtained for the best Russian marks. 1 he 
only questmn, thernore, that remains to be solved is the question of cost ; tnd I 
really do not see why, when the q\ ality of Indian flax is equal to, if not better than, 
that of Egyptian flax, we should not be able to prepare the fibre here as cheaply as it 
» done in Egypt. 

**FuRTHbR INFORMATION AS 10 COST OF MACHINERY.— It WB8 my intention, 
while at home on leave lately, to collect information as totheimprovenrents 10, and the 


* In their rath Annual Report. 

* Letter to Dr RSpry, Secretary to the*AgncultUFal and Honicultural Society, 

date^ 2nd September 1841. • 

t Letter to Dr Spry, dated 20th September 1841* These letters are all to be 
fmind in theSoaety*s report to Government, submitted with a letter from Dr Spri, 
At ^cretary to the Society, dated 35th ^ptember 1841. * 
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eort of. machinery* the piicea now paid for flax straw* tho cost of preparation* and 
the demand for the coarser kinds of flax; but unfortunatelv my stay in England 
being of such short duration* i was unable to do so. 1 have* however* been making 
enquiries* and shall be glad hereafter to submit a supplementary report, if such in- 
formation is likely to prove of any use to Government. 1 also propose to trace the 
growth of the trade in Egypt. ^ , .. 

** Conclusion .—Dr. Forbes Watson very kindly supplied me with numerous 
extracts from the records of the India Office on the subject of flax cultivation in 
India. 1 only regret that 1 have not been able* from want of suflicient spare time* to 
enter more fully and completclv into the subject than 1 have done. If, however, in- 
compkde as it b* thb report will in any way tend to bring the siibjert of flax cultiva- 
tion in India into notice* and to the proeecution of further experiments* my object 
will have Keen gained. 1 trust that the result of such further experiments may be 
what b undoubtedly much to be desired* that India will some day become a flax-pro- 
ducing country for the benefit both of her agricultural classes arid of the trade here 
and in the United Kingdom.** 

The Government of India considered Mr. D*Oyly*8 report of such inter- 
est that it wad made the basis of an enquiry throughout India. It was 
accordingly printed and issued to Local Governments and Administrations* 
with a request for any further information which they might be able to fur* 
nish. The replies were in due course procured* and these* together with Mr. 
0 *Oyly*s report* were issued by the Government of India in 1874 in pam- 
phlet form. Space cannot be afforded to republish all the replies* but the 
following jottings taken from them* tocher with passages derived from 
RoyWs Fibrous Plants the publications of the Agfri-Horticuhural Society 
of India* convey* it is believed* a fair conception of all that is now known of 
flax in the various provinces of India. The replies to the Government of India 
circular dealt unfortunately far more with linseed than flax* and even those 
that gave information regardi^ the fibre appear more often to be alluding 
to Hemp (Caimabii sativm) or l^n (Crotalaria jnucea) than to Flax. 

PRESENT CULTIVATION IN THE PROVINCES QF INDIA. 

L— PANJAB. • 


The fbllowidg passages from Royis's Fibrous Plants of India give part 
of the information regarding this province up to the date of publication of 
that work in 1855 

Though Linseed is so extensively produced throughout India, we hear 
nowhere of the fibre being valued and separated. But when we get to the 
confines of cotton-producing districts— thatr is, into the Panjab— we find 
that some Flax* prepared by the natives on their own account, is separated 
in the neighbourhoM of Lahore. For we are told that the stalks of the 
linseed plant yield a fibre* which is made into twine* and used for the net- 
work of their char pass or native beds. This information was elicited in 
cons^uence of inquiries originated by Mr. Frere* the distinguished Com- 
missioner of Sind* from his desire to promote the culture of lins^ in the 
province under his charge. The fibre, however, of the linseed plant is 
sqparated in still more northern parts* as some seed of Bokhara Flax sown 
in England was found to be that of the common Flax. 

“The inquiries made respecting the g^qwth of linseed in the PanjAb 
elicited the following facts - 

** * On the Cis-Sutlej it is stated that three seers to a bigha are sown 
broadcast when albne* or in drills ; probably as an edging to other crops. 
Three maunds of linseed considered a good crop. The stalks And husks 
considered refuse and useless. The seed sells for iS seers for the rupee to 
oilmen. A maund of se^d yields of oil lo^ seers ;*of oil-cake 99^ ^ersi 
* The oil sells for 5 and 5L and the oil-cake at 60 to seers for the t up^. 

*'Mn the Jalandhur DoAb* linseed is cultivated* especially in the kkadir 
or inundated land of the BeAs and Sutlej RiverS; but plants alwayg small; 
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seed sells for 20 to 30 seers for a rupee. It is also cultivated in the Shfr- 
wul, or tract of country in which the soil is firm and covered by a deposit 
from the rains, with the sub-soil always moist ^ripens before barley, and gene* 
rally before wheat. 

* Linseed is also cultivated in the rich loamy soils of the Kdngra district 
skirting the Himalaya, but chiefly in the eastern parts, on account of the 
seed, which sells for 20 to 100 seers for the rupee-^flax itself burnt. 

***In the Panjdb, sown with barley and mnssur (or lentils) in Kartic 
(October and November), it ripens in ( March and April); usually 

sown intermixed with the above crops, or in separate patches. Never irri« 
gated, but grown along the Sutlej, in khadir land, or tnat which is inunda- 
ted during the rainy season, but never manured. 

** * In the Lahore division, it is grown chiefly about Sialkote and Dma- 
nagar, and is the only part where the fibre seems to be made use of, as it 
is stated that the stalks yield a fibre which is made into twine, and used 
chiefly for the network of their charpaes or native beds. The price of the 
seed IS about R2-8 per maund. Few localities are stated to be well suited 
to it, and the seed was in little demand. Twine made of the fibre w'as sent, 
but no notice seems to have been taken of its quality. ’ 

” From the details of cultivation, it is eviaent that though linseed 

is very generally known, it is nowhere extensively cultivated, as is evident 
from the price of the seed, which is dear in comparison w'ith that of wheal. 
Some of the uses are well knowm ; for instance, the oil is used as a drying 
oil, and the bruised seed, mixed with flour, is described by Major Ed- 
wardes as given as a strengthening food for cattle, and the oil-cake is no 
doubt employed for the same purpose; while the fibre is sufficiently valued 
to be separated in some, though burnt in most places. It would seem 
much in favour of the prc^uction of good fibre that the growth is much 
slower than in the southern provinces of Bengal.** 

(ji 1858, Mr. Baden Powell informs us, a quantity of n.ativc flax from 
Indaura, Kdngra Valley, was sent to England and w'as coifsidered to be the 
finest specimen sent from the Panjdb, it was valued at the high price of 
£55 to 4 ^ ^ ton, and actually sold at 4 s 4 “> 05 . “ If,*' wrote Messrs. 

Kani 8c Co. of Dundee, “flax such as Colonel Burnett sent home (».*?,, ths? 
specimen alluded to above) could be put on board at ICardchi fc>r ^'26 a 
ton, it would leave to both importer and exporter a handsome profit.*^ 
Inspired, apparently, by ine above results, and in ton*icqucnLe also of 
the demand for coarse flax having then exceeded the supply, matnifaciurers 
in England became very anxious to obtain flax from India. The Belfa^.t 
Indian Flax Company was created in 1861, with an agency at Sialk«>te, 
which had for its object the encouragement of the grow th of flax in that dis- 
trict with a view to its exportation to England. The sanguine hopes of the 
Company were, however, shortly afterwards seriously damped by the dis- 
covery that the whole of the se^ sent out by their reprc'^cniatives in Eng- I 
land had been so entirely damaged on the way, that no portion of it would j 
germinate, an announcement which produced so depressing an effect on the 
members ot the Company that it at one lime appeared doubtful if they 
would have the resolution to persevere in the undertaking. On the spirited 
•represent at ion. however, of Dr. Forbes Watson ot the India Office, who had 
very opportunely received a specimen of Sialkote flax, valued at between 
£60 and 470 per ton, the Home Government authorised a grant to the As- 
sociation of 41,000 pqf annum tor two yeans, on their engagiifg to carrj on 
tfiei^ operations for three years at all events. Under this stimulus the Com- 
pany coflimenced its operations with renewed vigour. 1 he result of the first 
experiment was highly satii^actory. The plants attained a good height, were 
ricn in i^rong fibre, and altogether very superior to the Indian planj as ordi- 
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narily reared, while the fibre shipp^ to England was pronounced by com- 
petent authority to be equal in quality to the best Irish flax. The prospects 
of the movement were thus considers ** most cheering.** Soon, however, 
serious difficulties arose. The Company could not grow the plants in suffi- 
dent quantity near the factory to make it remunerative to the zamindars. 
When ^own at a distance in small quantities, the cost and delay involved 
in carrying the raw material to Sialkote were out of proportion to the sale- 
proceeds. ' The apathv of the peasantry was also a ^eat difficulty. They 
could not be induc^ to persevere in the cultivation of the plant on the 
approved methods it was sought to introduce, the plants produced under 
the European method of cultivation being not near so rich in oil as the 
ordinary country seed. In these circumstances, the Company had to dis- 
continue Its operations, and ceased to exist in 1867. For some time 
afterwards the business was carried on by Messrs. Bertola, Cox & Co., but 
they too relinquished it in 1869. 

It would appear (from the replies received by the Government of India) 
that linseed is now very little grown in this province, and that the fibre, flax, 
is only very occasionally utilised. In Rarnal 17 bighas 10 biswasoi land 
were devoted to the produce of the fibrous plant (during the year of report), 
which gave a produce of 52 maunds 20 seers. The cost of preparing one 
btpha of flax was ascertained to be R3 ; this produced 3 maunds at a price 
of R2-8a maund. The report further states that in 1855-56 flax was sown, 
but the results were far from satisfactory. The zamindacs do not seem 
to appreciate the culture of the plant. In the Jag^aon tahsil of Lu- 
dhidna experiments were made in 1854, but the results were not favourable. 
In Gujarat flax was cultivated in 1863 on account of the Indian Flax As- 
sociation of Belfast, but no notes of the produce were made. In Peshdwar 
District flax is cultivated to a small extent and ropes manufactured from 
the fibre for domestic use. In Kdngra it was stated that^»4)2 acres were 
under Linum usitatissimum. In 1881-82 the area in K 4 ngra un^cr this 
plant was reported in the Gazetteer of the District to be 7,150 acres, being 
the largest figure for the Panjdb. The crop is grown in the valley, and is 
valued solely for the sake of the oil, no use being made of the fibre. Small 
care is bestowed upon its cultivation, the seed being simply thrown upon 
th® ground between the stubbles of the newly-cut rice. The crop is very 
poor, but su Dices to supply oil for local use. 

The following passages «n the Am.-Horticultural Society of India 
allude to Panjdb rlax ;-r Journal (Old Series), IX., 139 (letter by Mr. H. 
Oope ; ( Proce^ings, 1885, p. cxlv). Major Hollings’ report on the suit- 
ability of the Panjdb for flax cultivation ; X., 96 (re^rt on samples) ; also 
Proc^ing^s, 1858 (report on Mr.Cope*s samples) ; XI., pp. 75-139— a de- 
tailed and important paper by Mr. H. Oope ** On the intr^uction of flax, 
as a fibre-yielding plant into India, and especially into the Panj^b p. 188 
• Report on the sale of Panjab-grown flax in the markets of Dundee and 
Belfast ; also (Proceedings, 1859) Ivii., and (i860), VI., cv. 


IL— NORTH-WEST PROVINCES, 

IN THE N.-W, Government of the North-Western Provinces forwaiUed, in reply 

PROVINCES,* to the Government of I ndia's circular, copy of a letter from the Superintend- 
40X ent of the Botanical Gardens at Saharunpore, in which 0 r. Jameson 

gives an i^ccount of the endeavours made up to 1861, in Fcbnlary of which 
year the letter was written, to extend the cultivatjpn of flax iA these prov- 
inces. Dr. Jameson relates how those trials proved fruitless^ shows 
the causes of failure, and suggests the means which should, in bis pinion, 
be adopted to ensure a lasting and profitable extension of the cultivation of 
the plant. ** Before replying to your letter No. 1472 A., &ted 2^ October 
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last, with enclosures/’ Or. Jameson wrote, " I deemed it necessary to ex- 
amine what had been done regarding the cultivation of flax in India, and 
particularly in the Panjdb, preparatory to submitting a full and detailed 
repoit. To do this I found wotiid only'^be going over a subject which had 
bc«n fully investigated and exhausted by the late Or. Royle in his work 
styled the f'ibrous Plants of India and by Mr. Cope in a paper latelv 
published in the Journal of the Agricultural and Horticultural Soctety 
of India, 

** 2. In these two publications full details will be found regarding all the 
experiments made in flax cultivation throughout the country. 

3 Ifi the PaniAb the subject had been taken up with energy and acti- 
vity, and good results had been gamed. But in my late tour I ascertained 
that in almost every district where the plant had been cultivated, unless 
that of Sialkote. it had been discontinued ; the experiment, therefore, so 
successfully begun was too prematurely 'ibandoned. 

** 4. No doubt the question that flax fibre can be raised in the Panjdb fit- 
ted for the home market has V>een solved, and has thus passed from spe- 
culation to fact. But still, as far as the natives of the country are concern- 
ed, nothing has yet resulte<i The cultivation instead of extending, has 
diminisheef, a^.d, naa not the Deputy Commissioner of Sialkote taken up 
the subject with energy and activity, the experiment would have been fruit- 
less, or, as remarked by Mr. Cope, would have died out in the Panj4b from 
sheer inanition, and that, too, originating in three causes ant of persever- 
ance on the part of the local Government ; second, want of enterprise on 
the part of British manufacturers ; and third, want of ax tivity, energy, and 
interest on the part of the native cultivators in the welfare and progress of 
the country. 

*•5. in acountry like India, Government, when desirous of introducing a 
new product, or of rendering an old one, by a process of cultivation unprar- 
tisedi valuable in the arts, must take the initiative, in order overcome the 
prejudices of the ignorant, indolent, and slothful cultivators. There is no 
active and energetic middle class to direct .and encourage the labours of the 
native farmers, and it is a well-known fact that even in Britain there is no 
class more difficult to persuade to adopt new and improved processes of 
cultivation and new ideas regarding farming than agriculturists T and, 
had not the policy lately intrqpuced opened up the country to free trade, 
the old and routine system of cultivating the land would have by thousands 
been continued to this day in Britain 

“ 6. The British farmer is now compelled by the free importation of grain 
to resort to high and scientific cultivation and the best manures, in order to 
enable him to hold his own. 

“ 7. Mr. Mechi and others, through means of their private experimental 
farms, have shown to their tenants and tenant farmers how to maintain 
their position, even though the British markets be extensively suppli9d 
with untax^ bread-stuff from abroad. In this country such spirited in- 
dividuals are unknown, and therefore anything to be introduced for its im- 
provement must, I respectfulljr beg to state, be initiated by Government. 

^ The system at present followed by native farmers in cultivating flax for its 
*seed IS miserable in the extreme ; the shove or straw from whence the fibre 
is obtained being only used as fuel, or broken up and mixed with other 
substances and given to cattle. Let natives be shown that substantial ad- 
vantages would occufi to them by cultivatihg the flax properly, and that 
^oodi marketable fibre can be obtained from it, for which there is always a 
ready and immense market, and I doubt not but they would soon take to 
the cultivation.* But, though the cultivation in the Panjdb has iti most 
places retrograded, yet still beneficial results have ensued from the expert 
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CULTTVA- ment instituted by Government, which may ultimately be of immense im« 
TIOIf. portancc to the country. 

II *‘8. By the exertions of Mr. D. Macleod and others, the experiment 

Pro^OMS. was prominently brought to the notice of the flax manufacturers in Britain, 
where for years the supply of flax from home cultivation and foreign import* 
ation has been far short of the demand, and samples of the fibre laid before 
them, which were pronounced worth ^55 per ton ; and so satisfied Were 
they, by the specimens exhibited, that the Pan jab was fitted to grow flax 
suiteid to the home market, that they formed a company, an * Indian Flax 
Company, Limited, 01 the Panjdb,’ in order to carry it on, and their agent, 
Mr. Wightman, has now settled in the Sialkote district, and has com- 
menced operations. By him advances have been made to zemindars to 
cultivate flax, which they will repay him back in kind. He, too, lias dis- 
tributed acclimated seeds, and has applied to me for a large supply to ex« 
tend his operations, which, however, i cannot meet. Land of his own he 
has none, and he is therefore entirely dependent on native cultivators. The 
system introduced is an admirable one, and will continue to be so as long 
as the company consider the interests of the native cultivator as well as 
their own, or, in other words, give him a fair remuneration for his labour. 
If this be done, and if the superintendence be confined to advice in the 
manner of cultivating the plant properly and preparing the fibre, and the 
distribution of acclimated seeds, and, above all, in a newly-acnuired country 
like the Panjab, where the inhabitants look to the district officers as their 
best advisers, if the countenance of Government through their district officers 
be continued, flax cultivation will rapidly spread, and the fibre become an 
important article of exportation. 

9. But the as yet small success gained in the Panjdb is not, in my 

humble opinion, sulficjent to stimulate private enterprise to seek a field for 
operations in the North-Western Provinces. « 

10. The services of Mr, Cope are not available, or if they w^e, they 
could only be procured at a rate w'hich Government would not be prepared 
to meet. By him extensive mercantile transactions are carried on at Amrit- 
sar, and thus his time is fully occupied; nor is he acquainted with the 
methods of preparing flax. 

••'il. To grow the plant assistance is not required. This we can do. 
What are wanted are, 75/, good scutchers and hecklers -men intimately 
acquainted with the processes of manufacture, and* fitted to teach the natives 
of the country ; zna^ the 'best kind of machinery used in preparing flax ; 
yr//, a large supply of acclimated seeds ; 4ih^ the directions for the proper 
management of the flax crop, compiled by the Committee of the * Ro>al 
Society for the Promotion and Improvemert of the (Growth of Flax in Ire- 
land,’ with a few alterations and modifications to suit the climate of the 
North-Western Provinces, might be translated into Hindi, printed, and 
* distributed to native cultivators through district officers with much advan- 
tage. 

“ 12. In the works alluded to all the information required on flax cultiva- 
tion is to be found. The Agricultural dnd Horticultural Society of Cal- 
cutta, by publishing the most important information to be found in the 
reports and transactions of the ‘ Royal Society for the Promotion and Im- 
provement of the Growth of Flax in Ireland,' have done all thdt is required 
to popularise the cultivation, so far as that can be done by ttie press, and 
in Dr. Royle’s work an The* Fibrous Plants of India the cultivator will find 
the same information condensed. To him, therefore, I would recommend 
this work as a text-book. * 

*^13. Prizes have already been offered by 4 he Panjib Government for the 
best samples of prepared nbre, and for the largest quantity of l^d brought 
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under cultivation with flax, but with no beneficial results, as they remain 
unclaimed by any one. Such an inducement held out appears to be of 
doubtful utility, though it might, with much advantage, be done on a small 
scale by district offleers. 

“ 14. In the magnificent system of canal irrigation, the North-West Pro- 
vinces has the means for flax cultivation far superior to that possessed by 
the Panjib, and to encourage it, therefore, and meet the demands for accli- 
mated seeds on an extensive scale, I would respectfully recommend that an 
experimental farm of from to 60 acres be formed in the Saharunpore 
district, adjoining the garden, where irrigated land can be procured at a 
reasonable rate ; that the incidental expenses, such as land, rent, water, &c., 
be met by the sale of the seeds, a certain quantity being reserved for dis- 
trict oflicers for distribution to zemindars. 

“ That if European instructors from regiments be available in this country 
two men be obtained from the ranks of any regiment for a short time to 
prepare the fibre, and teach natives how to scutch and heckle. That the 
fibre be sold, when prepared, to meet the wages of the parties who prepare 
it, a large sample being reserved for exportation and examination by British 
manufacturers. That acclimated .seeds be given to district oflicers, parti- 
cularly those uliose districts are in part irrigated by canals, to distribute 
to zemindars. That zemindars repay in kind with the shove or straw the 
value of the seeds received, and that small rewards, such as those distributed 
by the Deputy Commissioner of Stalkote, be given to such cultivators as 
present the best samples of flax plants for scutching. These rewards were 
received with the greatest satisfaction by cultivators of Sialkote, as they 
were dislribute<l publicly to the recipient iy their own district officers. 

“ 15. For the plants raised by zemindars, and fitted for preparing fibre, 
there might at first be difficulty in procuring a market. The finest samples, 
however, m’ght with advantage be purchased by Government, and from 
then* fibre prepared for the market as an encouragement to. the best culti- 
vators. This, of course could only be done to a limited extent. But when 
the field became extensive it would be high time for Government to dis- 
continue the experiment and hand it over to private capitalists. But the 
seeds alone would ensure the zemindar against any loss. In fact, he Would 
only be doing, though with better .seeds, wh.at he is now doing; , lax of 
inferior quality and quite unfitted for preparing fibre being cultivated every- 
where, 

" iK In the PanjAb both Mr. hWigtman and Mr. Cope are prepared to 
purcha^ all fibre of good quality, and were it shown that flax capable of 
producing good fibre could be grown in the North-West Provinces, capital 
and funds to work it would 1 no doubt, be forthcoming to take it up. 

“ 17. To do this it would be necessary to import some good seed from 
Courland and Livonia, and from which all the best Dutch seeds are for- 
warded To the acre about 2 bushels, or maunds, .are required. ^ I 
would therefore recommend that a ton or 28 maunds be imported, which, 
with the acclimated seed which will be available this season, would enable 
me to cultivate 50 acres cf land, an ample extent to spread the seed over the 
, country. 

** 18. When the Honourable the Licutentant Goverror visited the garden 
last sea.son, he saw two fields under cultivation with flax, the one with 
Russian seed, the other with indigenous seed, and the plants^of the former 
44 feet, aild the latter only from ‘2 to 24 feet in height. 

• 19, From the former seed a supply was sent to Mr. Cope, then Sec- 
rttary to the Agricultural and Horticultural Society of Lahore, and from it 
dates the commencement of the experiment of flax cultivation in trte Pan- 
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The Government of the North-Western Provinces also submitted a 
communication, received from the local Board of Revenue* which ffave the 
results <A the enquiries made by it as to the actual extent of the culti- 
vation in these provinces. The substance of the papers forwarded may 
be here given, the broad results in regard to flax being as follows 

** Flax (Linum nsitatissimum; is not cultivated for fibre. 

** The Commissioner of Allahabad has suggested that the richness of soil 
and large outlay required for the production of good flax fibre form an 
effectual bar to the successful cultivation of the plant for this purpose at 
anything like a moderate price This statement traverses the conclusions 
drawn in Mr. D'Oyly’s re[^rt, but is supported by the fact that the cul- 
tivation of flax for fibre has been abandoned. It appears to the Board 
that the exhausting effect of flax on the soil should not be overlooked, and 
that first experiments cannot be accepted as a crucial test. 

“ The Board recommended that a series of careful experiments should be 
instituted on a small area on the Bulandshahr Farm, both on ordinary land 
and on highly cultivated and manured land The experiments, if carefully 
conducted, would prove whether flax could be profitably cultivated for fibre, 
and set the question at rest as regards the North-Western Provinces. 

** The report furnished by Mr. Ricketts, the Commissioner of Allahabad, 
alluded to above, was as follows :^A little flax is grown in a few parts of 
the division for local consumption, for oil and cake It is hardly ever 
grown as a field crop, but only in a row drilled in, every here and there, on 
the edge of a field, or in furrows lo or 12 feet apart in wheat crops: The 
only soil suitable for flax in this division is a porous black soil, very like 
cotton soil, found only near the course of the Jumna. 

•* Regarding the cultivation of flax, 1 can say that a great effort was made 
during the Russian war to introduce the cultivation of flax into the Panjdb : 
good flax was grown with a long fibre fit for export to England for manu* 
factoring purposes, but it was established that flax to be good requires a 
great deal of water, good soil, and plenty of manure, and that it is a very 
exhausting crop. Tht?sc were obstacles to the extension of the cultivation 
which can only be got over (as in the case of cotton a few years ago) by 
great demand at high prices, and a certain market, not a remote sea-port, 
of w^iich the cultivators have never heard, but in the markets in their 
neighbourhood, to which they are accustomid lo resort. 

•• The native cultivator has no notion of growing flax for the sake of the 
fibre. It is only grown for seed. The same plant cannot produce both 
fibre and seed. If required for fibre, it must be forced in its growth with 
water and manure, be planted thick, and cut before the stalk gets hard, — 
that is, before the seed begins to ripen. When grown for seed, the plant is 
sown in drills far apart, and is preferred short in the stem, -so short that 
the same plant could not produce fibre of a sufficient length to be of any 
tse.” 

Messrs. Outhie & Fuller take, however, a more hopeful viejs^ of a pos- 
sible flax culture in these provinces than p^haps do any other Writers. In 
their Field and Garden Crops they say : ** ft is improbable that fax culture 
could be extended on any other system than that followed by Iifdigo plan- 
ters, under which the grower receives a cash advance at seeing time, 
together with a guarantee that his crop will be purchased at a f xed price. 
Flax fibre would be useless to a cultivator unless he was certain of gaining 
a sale for it. It does not srenfthat any energetic attempts have been ma(jle 
to extend flax culture on this system, and what efforts have beeo mftde to 
promote it have been confined to experiments which have inde^ proved 
the possibility of successful flax-gp’owing, but have given nmtive cultivators 
no immediate incentive to undertaking it.’* * 
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The Chief Commissioner of Oudh submitted a copy of a memorandum 
drawn up by Dr. McReddle, Superintendent of the Oudh Central Jail. 
The practical information contained in that publication will render it valu« 
able to those who may wish t6 undertake the culti vation of flax. It may 
therefore be quoted in extenso 

** 1. Soils, and preparation op soil. — The finest flax is grown on 
deep soils, argillaceous, sandy, and on the sandy clay commonly called 
loam. In strong, rich, damp soil flax will reach to a great height, 
but is always coarse. On light fertile soil it is shorter, but fine and silky. 
Deep ploughing is necessary, at least 1 1 inches. Fresh manure should not 
be used, but the manure, smid or liquid, added to previous crops made to 
answer. Newly broken-up pasture land does well for flax. All land must 
be perfectly pulverised and cleaned of all roots of every sort. Five dif- 
ferent plougnings are necessary, with an interval of fourteen days between 
each, so that ploughing must begin at least two and a half months before 
sowing. After each ploughing all clods must be broken up, and the 
ground made quite even. In fact, as flax is a rubbee crop, the ground 
on which it is to be sown should be prepared in the same way as for wheat. 

If manure must be added, it should be done before, or at the beginning 
of, the rains. The manure should be spread evenly on the soil. Sheep 
manure should not be used. 

“ 2. Quantity op seed per acre, and how seed is sown.— Flax is 
invariably sown broadcast ; when sown for good fibre it is sown thick —230 
or 24otb (3 maunds) seed per acre. When sown for inferior fibre and 
seed 140 or 150ft per acre will answer. It is never sown by drill. 

”3. The months for sowing,— precautions. —From 15th or 20th 
October to the 20lh November, according to .season, i.e., late continuance of 
rain, as flax will not stand much rain ; hard rain soon after sowing would 
desfl'oy the crop, hence the best time in Oudh would be •the first week of 
November. ! 

“ For sowing, a calm day is chosen, if possible ; if wind prevail, the sower 
must move with the wind on his side, not on his face or back. A uniform 
distribution of the seed would be insured by going over the ground twice 
and sowing half the amount of seed each time. The sowing is not to be 
done as for wheat, -that is, nat after the plough, as it were in drills, but as 
stated above, broadcast by sowers walking over the field. The progress 
of the sowing may be marked by a seed harrow going over the field in 
the line of the sower. When sown, the seed is harrowed into the soil, 
and alight hand-roller drawn by a man is passed over it ; this last operation 
should not be omitted. Care must be taken not to bury the seed too deep. 

** To get the seed to germinate quickly, it is well to sow immediately after 
a shower of rain. 

“4, What is to be done after sowing. — When the plants area 
inches high, the ground, must be carefully weeded. This is done by a num- 
ber of men kneeling amongs^ the flax and carefully removing bv hand all 
the weeds ; they must work facing the wind, so that the young plants may 
, raise themselves with greater facility. If one weeding is not sufficient, the 
operation must be repeated. If not feasible earlier, weeding must not 
be delved beyond the time when the flax has obtained a height of 6 inches. 

“ Three or four waterings, not too copious, are necessarj^ according to 
Reason. In fact, watftr as often as you water wheat. « 

••5. Harvesting.— Flax must be torn up by the roots, not cut down. 
T4ie harvesting is to begin before the seed is quite ripe. Directly thq bottom 
leav^ of the stalk begin to fall off, and the last blossoms have disappeared, 
the tiirtb of pulling has come. A good test is to cut a capsule right across, 
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CUWIVA- horizontally. If the seeds have changed from a milky whiteness to a green 

TION, colour, and are pretty firm, time to pull has come. By not allowing the seed 

Oadh* ripen on the ground, a better fibre is obtained, while, at the same time, 

the value of the seed is not lessened ; for * it is well known that most seeds, 
though not quite mature when gathered, ripen sufficiently after being pluck- 
ed, provided that they be not detached until dry from the parent plant, all 
the sap which this contains contributing towards further nourishing and 
perfecting the seed. ’ Pulling is done by catching the plants by the heads 
and drawing rather obliquely ; a handful is taken up each time, and the 
root-ends of the handful are kept as even as possible. Six handfuls are 
made into a sheaf. The sheaves are set up sligntl>, inclining to and lean- 
ing against each other with the root-ends downwards, and allowed to stand 
for five or six days. In pulling, the long stalks are laid by themselves, and 
the short separately, so as not to mix gSxi and bad flax together. When 
plucked as directed above, the flax must be stored away under cover for 
three or four weeks, and then the seed is to be thrashed out. 

“ If, however, the grower thinks that he risks the quality of the seed by 
plucking befwe the seed has ripened, he may delay the process of plucking 
till the stalk is yellow up to the top, and all the leaves have fallen and the 
seed-vessels begin to open in the sun. The plants are then to be pulled up 
by the routs and laid on the ground. Clean grassy soil answ'ers best in not 
too thick rows, in order to let the sun penetrate it thoroughly. At the end of 
four or five days It is turned, so that the plants underneath may be dried. 

•‘Two plans of harvesting are given above; the latter probably is the 
one preferable in this country. 

“ The thrashing out the seed must be done as soon as possible after 
harvest. Thrashing is done by striking the plants with smooth round 
sticks. When the capsules have been removed from the plants, the seed is 
to be trodden out with, bullocks, the same as is done with wheat. After 
removal of thi^sced, the flax is to be tied up in bundles of a|^out 6fb «facii ; 
I it is now ready for the process of retting or watering to be next described. 

“ A.— PREPAR\Tiow OF FLAX FOR SPINNING*. Steeping^ rettin^^ or 
wrtfeWwg.— 'I his may be done either while the flax is green immediately 
after the grain has been thrashed out, or when flax of superior quality is 
reqiA*ed, the plants must be perfectly dry and at least a year old before 
steeping. In this country, as the flax will plucked by the end of March, 
It must be stacked until the rains— July or August — before steeping. 

‘•Steep' in ponds or tanks in which rain-water has collected, or ponds 
may be dug during the ra*.ns lo feet wide, <| feet deep, and any length de- 
sirable, and rain water allowed to fill in them. The flax tied in bundles, 
as previously described, is to be thrown into the ponds. The bundles or 
sheaves arc not to have stones or weights on them, but every day each 
sheaf is turnf*d with a pole to make the uppermost side change to the un- 
dermost. 'I’he water used must be pure, soft, and clear ; w'cll-water gene- 
rally docs not answer. The retting takes six or seven days, or only four if 
the weather be hot. 

“To know whether the flax has been sfifliciently steeped, t|ic following 
test must be applied. Crack the stalk across the root, without breaking the 
fibre, and draw the latter towards the head of the stem, stripping it upwards. 
The fibre oughi to come away easily, and should, mt)reovcr, Wd together 
in ribbons ;Niarrow and separate fibre would indicate the steeping to have 
• gone too far. In short, whcn*thc skin peels easily Along the stalk, the flax 
has been suflic>ently stet^ed. The steeping should never be cotirely^com- 
pleted in the water. It is best to finish oy the agency of the dew. The 
process is to be carefully watched, and requires a little experience, so as not 
to undar or overdo it. After removal from the water, each sheaf is s^t on end 
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and allowed to stand for a day or two; the sheaves are then spreed out on 
a fidd» pasture land* in very thin layers* to complete by the dew the retting 
process. This should be continue for about fifteen days. Daring the 
time the flax is spread out* it is frequently turned in hot damp weather at 
least once a day. If heavy rain threaten when the flax is spread* it is 
gathered into conical sheaves until the weather gets fine ; rain soon causes 
It to rot After steeping* flax should be kept five or ten months tied up tn 
bundles* about 6ft weiaht each ; the best quaiities^may be kept two or three 
years. When dres8e(r(the process to be next describe) immediately after 
steeping it is heavy ; it seems to get finer by keeping. It is stalked like a 
heap of grass or hay with the root«ends outwards in circular fashion* with 
a light thatch of grass and bamboos at the top ; a pucka flooring* or 
simply a layer of pucka bricks* will ensure safety from white-ants ; of course* 
high muM is to be selected for stacking. 

•• B.-<-Drbs8ing thb flaxs ^rrolfiig. — The flax having been pre- 
pared for the last process (after steeping and drying) it is subjected to these 
either by hand or oy ma^inery. It may be broken either with wooden 
mallets or it may be still better subjects to the action of Brasier and 
Hodgkins’ (Livefpool) patent < shamrock’ hand-breaker. This machine 
will break*— that is* extract^a very large portion of the woody matter* 
leaving the fibre uninjured and ready for the last or scutching process. 

Three men ate required to work it ; one to work the handles* one to feed* 
and one to receive the broken material. It is necessary to pass each hand- 
ful of fibre twice througn the rollers ; one and a half maunds of fibre can 
be worked In one day. A machine costs at Liveipool ^13. All charges 
Included* it will cost £20 (Raoo) to any part of India. 

ScutckiUf.^The flax is now ready to be scutched, or made ready for 
spinning by tms final process. There is a scutcher attached to the brisker 
previously described* but I find that thescutching-bladesget too brittle and 
soon^j^ useless by working ; this may be due either to the extreme dryness 
of the atmosphere during the cold season in this country* dr to some fault 
inherent in the manufacture of the blades. At all events* I found that 1 
could not scutch by the machine. Hand-scutching was then resorted to. A 
scutch is a wooden knife 2 inches long* inches deep, and half an inch 
thick* tapering to an edge. It is best made ^ seesum wood. A scutcksuf^ 
heard is required on which tojvork the flax. This is an upright plank Jl 
inches high, 14 inches broad* if inch thick, firmly fixed in a smid block of 
wood. At the height of 37I inches from the foot is a horizontal slit i| inch 
broad. With his left ha^ the scutcher introduces into the slit a handful or 
tuft of broken flax* so that it hangs down on the side of the scutching 
board ; with his ri^t hand he scrapes and chops at the flax with the scutch 
till all the remaimng woody matter and all the broken pieces of fibre have 
been removed. Thelong fiore left in the hand of the scutcher is the market- 
able ^icle: the shorter fibre is the tow fit for packing* fire , but not for spiwp 
ning into thread. Each scutcher after he has learnt his work turns out 5 
seers or loft of flax per diem. 

^’NoTB.^This memorandhm on flax cultivation was drawn up by me 
from*^rjf* some papers given me for perusal by Mr. E. O. Bradford, who 
had paid £20 for the information contained in them at the British consul- 
^e in Brussels ; second^ from a work on ' Flax and Hemp,’ by Sebastian 
Delamer (Publishers— London : I^tledge* Warne, and Rutledge). I 
actrf s^ictly in accordance with the instrucrions given in my experimenul 
mtigation of flax. I sowed imported (Riga) seed and country seed : of the 
former 300ft were used ; this quantity cost, inclusive of frmght* inland 
emriag^ R90. • Of country seea aoi maunds were sown. This quantity of 
•Oid, acu maunds and 10 seers^ sowed 8 acres of land. Four acqss were 
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rented land« which was sown, ploughed, watered, to., at my own expense. 
Four acres were sown for me oy a talukdar. 1 gave him the seed | all 
other charges were his, and he took the seed produced, giving me the straw 
(fibre). The seed produce of the 4 acres cultivated by myself was 39 
rnaunds, equivalent in money value to about R57. The quantity of flax 
produced and exported as the produce of 8 acres was only ix maunds and 
38 seers, less than half a ton (the ton being 37 maunds and 10 seers) { this 
was valued and sold in London, at ^33 per ton, for The pro« 

duce of Riga seed, if sufficient in quantity, would have fetched at the rate of 
^39 Of ^o per ton ; the produce of only country seed was not worth 
more than £33 per ton. 

it a. p. 

The experiment cost 063 o o 

The retain was • • « « • • • . 35s o o 


tSSSSau, 


Loss • 410 o o 

^ The rail carriage from Hurdui to Bombay was R37-I4, or about R70 
per ton. Freight from Bomb^ to England is from £2-103. to £3-103. per 
ton, according to season. There are, besides charges for pressing into 
bales, inland charges on landing in England, &c. The produce of 8 acres, 
if all the seed had been imported, would have been 3 tons, which would 
have fetched a higher net value in England ; but, as a set-off against this 
there would be the higher price paid for imported seeds (1.3., country seed 
is from R2-4 to R3-8 per maund ; 30olb Riga seed cost R90, or at the rate 
of nearly R30 per maund), and of course increased carriage and freight on 
the larger quantity. The linseed as ordinarily sown and phicked by natives 
is useUis for fibre, 1.3., from which to extract flax fit for spinning. It 
makes good taw, which, if it could by machinery be utili^ for ropes and 
canvas, might, 1 think, prove of great value. Nw do I think pure rountry 
se^, even sown thickly in order to make the plant rise to a good height 
of 'much value. I sowra in good land, carefully attended to all the pro- 
cesses^ but still the plants did not obtain a height of more than 19 or 30 
inches ; the plants from Riga seed were 2 feet 6 inches to 3 feet. The 
ieqgth of flax is of great importance, hence 1 believe that the flax from 
country seed will never be of any commercial value in England. What 
may be still worth trying is to import suffitient seed to sow aTOut 50 or too 
acres of good land ; part of the land to be sown for fibre, part only for seed ; 
then in the next season to sow a larger area with acclimatised seed,’-that 
is, seed the produce of the previous year's importation. The straw of two 
years* sowings may be worked into fibre, out not by manual labour. 
Machinery pnd steam-power are necessary, as a matter of economy, in the 
long run. The machinery, is simple and not expensive, and I think it 
• would be worth the while of a capitalist to try the experiment as indicated 
above.** 

The following passages in the journals of the Agri,-i/orticultural 
Society of India allude to flax in the North-West Provinces and Oudh 
IX., pp. .371-379 Qubblnson flax raised at Allyghur 

from forei^ and native sera ) ; XL, pp. 514-531 (correspondence regard- 
ing the cultivation of flax in the North-Western Provinces) s ipontinura pp. 
593-613; Proceedings, i86o. cxi.; XlII., (Proceedings for 1B64) report 
on samplA prepared^ Shajehanpore. ^ 

IV.-CBNTRAL PROVINCES. 

The Chief Commissioner of the Central Provinces repprted, in reply to 
the (^vemment of India's Circular letter, that flax was cukivfted exclu- 
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sively for its seed, and that it was always short and bushy, seldom exceed- 
ing one foot in height. 

Oaptafn MacOougall. Honorary Secretary of the Nagpdr Agricultural 
and Horticultural Society, wrote that wherever the plant is raised in 
that locality, thick, indeed immoderately thick, sowing was the rule, which 
is the reverse of the practice in North India, and that the exception will 
only be met with kt headlands of fields, where the individual plant, having 
air and room, tillers out and becomes bushy. 

“ ‘ Again. ’ he continues. ‘ the inference to be gained from Mr. D*Oyly*s 
wish to see thick sowing followed in order to gain libre^namely, that the 
plant will run tall and thin — is refuted by the habit of the plant, as seen in 
our fields. Nowhere does the present system of thick sowing produce 
plants more than a foot in height, with perhaps five or six seed capsules ’ 

** Captain MacDougall, moreover, differs from all the opinions expressed 
as to the kind of soil which is most suitable to the growth of flax. 
He observes that it is plain that there is a great want in the plants grown 
in the Central Provinces of that woody tissue which constitutes the 
strength of the bark, the portion from which the flax would be scutchc^ ; 
and he attributes the want of this tissue to the plant being grown ‘ in 
the stiff black clay «<f the cotton soil, which, unless well stirred up and 
rendered friable, would prevent its roots permeating downwards into the 
subsoil and there gathering nourishment. He also gives another reason. 
vi » , that the pl^tnt is smely treated as a raU crop instead of as a late 
hharif one ‘Treated as a rahi crop.* he argues, ‘the plant has not 
as gem a chance of nourishment as a fate khartf crop would ensure. If 
curing the cold weather there are heavy dews and occasional sharp showers 
of rain, such as sometimes fall about the Dewali and Christmas, the crop 
gains something ; but still this is hardly sufficient, for the soil does not 
absorb tlie quantity of water thus given to any great depth, and the roots 
(unliss it is a good free soil) have still to struggle hard to«get downward 
to meet the moisture stor^ up in the subsoil. The result of the present 
system of cultivation is that the roots, from want of a nice, light, and free 
bm remain near the upper surface, and the life of the plant never exceeds 
four and a half months/ 

“In order to gain a satisfactory result, this is what should, in 04>tain 
MacDougair* opinion, be d#ne : ‘ If patient attempts are persistently 
made year by year to change the habit of the plant, and we could succeed 
in sowing it on well-ploughed and manurra land in August with its life 
prolong^ to February, 1 feel confident we should find a marked improve- 
ment both in flax and s^-bearing properties * 

“ Oapiain MacDougall cannot quite sec the cause of the alarm as to the 
effects of thin sowing expressed by Mr. D*Oyly ; and he sa\s that a plant 
can tiller and yet give shoots. He compares the flax-producing plant to 
wheat, and observes that a single seed of the latter sown in good soil w'fll 
give five aM six (if not more) stalks, each of equal length, strength 
and j^oductiveness. 

“The Chief Commissioner, reterring to the allusion made by Mr. 
O’Oyly in paragraph 13 of his report to certain experiments made by Mr. 
U. B. Williams in the tubbulpore District. sa\s that ihw haw been dis- 
continued. and practically they did not result in much. This gentleman, 
it seems, who for many years was in cham of the Thuggy School of 
ndu^ry in that distifet, prepared the fibre, but had no idea of its com- 
dlergial value, fits fibre attracted notice in Calcutta, thanks to his haying 
to s»od some valuable glass-ware to the care of Messrs. Colvin. Cqwie & 
Co., which he packed with this fibre. It appears that Mr. Williams even 
receivedi orders fi-om a Calcutta firm to supply any quantity hfl could. 
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But no account is given as to the particular manner in which these plants 
were cultivated, nor is it stated what the length of the flax was when pre- 

S ared. Mr. Willhims’ business was subsequently purchased by Messrs. 

faclean and Warwick, but it is not known whether this new firm still 
carries it on* 

**An ex-partner of Mr. Williams* (a native) writes that the * gundy 
sunn * product in Jubbulpore used to be purchased by them in co-part- 
nership and forwarded to Calcutta, and that sometimes a little used to be 
shippM to England. 

** In the pimlications of the Agru- Horticultural Society no mention is 
made of Flax in the Central Provinces, though several papers deal with 
Linseed (see below). 

V.— BERAR* 

The Resident at Hyderabad transmitted to the Government of India the 
reports contributed by the local officers of the Assigned Districts. 

The Officiating Commissioner of West Berar (Major J. Q. Bell), 
for example, wrote t— 

** In this division last year it was estimated that 162,693 acres of land 
were under oil-seeds, of which a large proportion may be taken to be 
linseed. An acre of good land in a go^ season is estimated to produce 
250 seers of linseed, and the average price in i869-;[0 was from Rie to R20 
per candy of 540 seers. In 1872-73 the prices, it is said, rose to R65 
per candy. Linseed is chiefly grown for the sake of oil, for the purpose of 
extracting which it is mixed with the kurdss seed (Carthamua tmctcrins). 
The stalks of the linseed plant are thrown away or burnt, though occa- 
sionally they are used for thatching huts. 

‘^'Ine Assistant Cotton Commissioner, East Berar, reported that the rich 
and loamy soils in the Puma valley will be best adapted for cultivating 
flax, and also such lands as are subject to inundation by the waters of the 
Puma and Wurdha rivers. He adds that ulsss is now gfbwn on tile best 
and cleanest lands, but that he is unable to say whether flax cultivation 
would pay better than uisu (linseed), and he is therefore desirous of growing 
some sm on an acre or two of land In the Puma valley. 

C The Resident states that it appears that, although flax is cultivated to 
some extent in those districts, it is chiefly for the object of extracting oil 
rather than for the manufacture of fibre. * 

**Thia preference of the people for the extraction of oil is attributed to 
the shortness of the stems, as irdl as the greater expense and trouble of 
converting them into flax as compared with hemp [Crotalaria Ed.]* The 
Resident states, moreover, that cotton, jovtaril and wheat are the staple 
products, and that so long as the rayats nnd these more profitable than any 
others, there is but little hope of flax being taken up by them willingly for 
• more extended cultivation than at present obtains. On the recei^ of 
the circular a plot of land in the model farm at Akola was sown, however, 
with flax by way of experiment, and a communication on the result of this 
trial was promised in due course. But, as the farm has 8inc6 been abo- 
lished, it may be inferred that the experiment came to nothing.^ 

** 11 ie Resident expresses his readiness to give efltect to any general mea- 
sure which the Government of India may direct in view to jhe extension 
of the cultivation and manufacture of flax in Berar.*’ { 

In VoT. X. oftiie Journal ofths Agrt.^HorUcultural Society rf India 
(p« 07), Oaptain Ivor Oampbell states that he forwarded, in 1^6, a saniple 
of flax ana coarse clolh m^e of it which he had prepaid in Nortli^Bcrar. 
HeAheti writes : ** Although tills district furnishes a latge proportion of the 
tinse^ which is exported worn Bombay, and last year thde were more than 
looyopo highaioi land under the cuftivatton, the people aware 
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that the plant, which is town wide apart, for seed only, produced any 
fibre*** 

VI.-B01CBAY. 

The Government of Bombay submitted a summary of information 
which had been furnished bv the Commissioner in Sind and the Revenue 
^mmisskmers of the Nortncm and Southern Divisions of the Presidency, 
in reply to the Government of India’s Circular letter on the subject of 
Flax : — 

** In Sind no flax is grown except in the Upper Sind frontier district, 
where flax alone is grown to a very limited extent for local use only, the 
xemindars making ropes from it. Two acres would cover the whole aiea 
grown annually for the whole district* 

** The Collector of Karachi, in 1869, <^tmned 1 1 maunds and 3 seereof 
linseed from Fleming 8c Co., and distributed it among fifty-three different 
xemindars in the Sihwan taluk The result was not very successful : the 
average produce was threefold ; in some cases it was thirty-one times the 
amount m seed The Collector attributes the failure of the crop to in- 
attention and ignorance on the part of the xemindars, but considers that 
an experiment conducted at the Hola Government farm could not but have 
good results. 

** In Belgaum and Kanara flax is grown to a very limited extent. 

^ It is reported by the Collectors of Poona, OHarwar, and Belgaum 
to be used in making cords and ropes ; oil is extracted from its seecC and 
the refuse is turned into cakes for cattle. 

•• Northirn Diet rieu.— In this division flax is grown to a limited extent, 
oil being extracted from the seed for local use. But nowhere is it grown 
for the sake of the fibre. 

** The Government of Bombay also forwarded two letters from Mr. W. 
F. Sinclair C.S., Assistant Collector, Kolaba, containing his observations 
on flie possible development o£ the production of flax in that Presidency 
and the preparation of the fibre. In acknowledging the receipt of these 
letters, which are pven below, the Government of India expresm a hope 
that His Excellency the Governor in Council might find it practicable to 
extend some encouragement to Mr. Sinclair in caring out the experiments 
he proposed to undeitake.” • 

The following fiassages frem Mr. Sinclair’s letter are of considerable 
intere^ and may, therefore, be reproduced here ” The flax plant (Lianm 
nsitatissimiim) is very largely cultivated in Khandesh, and also, I believe, 
in Ndsik and Nuggur. The linseed alone is used ; the fibre, which is 
useless as fodder, is thrown away. It is obvious that, since it pays to cul- 
tiyate the crop for the sake of the seed alone, a very small success in 
utilising the fibre now wasted would be profitable. I may remark aliier 
that hemp also is much cultivated here without regand to the fibre ; but 
that of our Indian variety has been, 1 believe, proved by experiment to lA 
of little value. The contrary, I think, is the case with the flax. The plant 
is short and Jsranchy, unlike tl^p long single stem of that raised in Europe 
from seed chiefly furnished by Russia and Belgium. ( Irriand produces 
no linseed ; England little for agricultural purposes, the climate being un- 
favourable.) The Indian flax, therefore, is what cotton merchants call 
short in staple ; but it is not deficient in tenacity, and would be worth, if 
properly prepared, at least £2$ per ton in t(je Irish market. The present 
Ipwest price is £35 to^40 per ton, so I have flowed a good margin. 

’•It may be worth while to describe the Irish process of preparing flax. 
The plant 1$ pulled up by the roots when the seeo is nearly ripe, steeped 
in .water for sdme time, and then rolled or beaten to break up the pith. 
It 18 nAit scutched, t submitted to an action like that of loosely-sett 
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CUVOTA- scisaor-bladesy whereby the fibre is cleared of the broken refuse, called 
* shoves,* It is now and ready for the market* where it is pur- 

BonMijr. chased by the spinners. These, by processes which 1 need not describe, 
convert the finer sorts into * line * for the manutacture of cloth, and the 
coarser into * tow/ which is made up into cordage and sacking. To the 
latter class the fibre now producible in this Presidency would belong. 

The object which I have in view is the production of coarse • flax/ 
$.e.f the article • scutched/ and ready for the manufacture of tow. We 
require, first, water; secondly, the means of breaking and scutching. 
These operations are performed by steam, water, or hand-power. The 
very transformation which I wish to effect, vis,, that of the production of 
linseed alone into a combined trade in linseed and flax of inferior quality 
(for it has not been found possible as yet to save the seed, when the plant 
is plucked early to secure the finest fibre), is now going on in parts of 
England by means of small sets of machinery, which cost about ^ a,ooo 
to set up there, and could hardly, 1 suppose, be brought into opcraiion here 
under a cost of R40.000. But, after a cureful enquiry into the history 
of the attempt made to set up a flax trade in the Panjab, 1 am decidedly 
of opinion that the use of extensive machinery is in our case to be 
avoided. 

** In the Panjdb, first-rate machinery, skilled labour, and Riga seed were 
imported. The article produced was at the top of the qiarket, but the 
pr^uction was insufficient to keep the machinery going. The Belfast 
men got tired of watting for profits, and the Government of advancing 
subsidies; the chief manager died, 1 think, and the whole concern rotted 
away, after a fashion not unfortunately outside of our own experience in 
industrial enterprise. 'Ihe matter had been pushed too fast, and without 
regard to the caution of the rayat in venturing upon any new thing before 
he feels the ground Arm under his feet. 

** Upon lyiderstanding these things, I turned my attenlbn dorhig my 
leave, which was spent in the flax districts of Ulster, lo the process of 
hand-beating and hand-scutching These are chiefly performed by 
women ; the former Vith the • beetle * used in cookery (which would he 
efficiently replaced by its Indian representative, the mr/ja/ or rice-pestle), 
and sometimes, where horse-power is available, the flax is rolled in a 
machine exactly like our Indian or lime-mill. The hand - 

scutching is done with tools that any village carpenter could make out of 
a two-dozen claret case, and so small that 1 brought the most important 
out with me in my portmanteau. The fibre, however, is inferior to that 
which is machine scutched. 

am certain that at a slight expense in tuition the rayats could be taught 
to use these tools and prepare an article saleable in Belfast and Dundee at 
remunerative prices ; and that when at the end of a few years the trade 
* had taken root, the time would come for the importation of seed and the 
erection of machinery, which could in many cases be set up in the cotton- 

f ginning mills already in existence. No steam machinery is l^etter fitted 
or use in India, because scutchers can *fire up with shoves f* t.c., depend 
chiefly upon their own refuse for fuel. I should add that they Are more in 
danger from fire than most other trades, and can seldom qffect an in- 
surance. A 

The process of production would be shortly as follows ; After pulling, 
the flax would be rippled, s.#!, stripped of its se^^by hand or by pulling it 
through a * rippling comb,’ which consists of a set of iron teeth setvpright 
in a Nock. '1 ne seed would then be laid out to finish ripening, and the 
* red ’or stalk stacked till the monsoon (flax is a rolsi or cold-weather 
crop )f when it would be steeped with proper precaution against ethe pollu* 
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tion of rivers by the poisonous * flax broth/ broken and scutched by the 
cultivators* wives, and pressed or half-pressed, tike cotton, for expi^ to 
Belfast or Dundee, from both of which places I have valuable assurances 
of interest in the matter. 

^ At present the flax supply is diminishing in Ireland, ftom the high price 
of labour and the rapid conversion of arable land into pasture, whi^ is the 
main feature in the phase of agricultural progress through which that 
country is now passing. 1 have the high authority of M. Emite de Laveleye 
for the fact that the former cause ia producing a »milar effect in Flanders. 
Of Holland I do not know. Russia produ<^ much fair flax ; Egypt some 
very bad and some very good. 1 am promised details with regard to the 
last-named country, and shall in the meantime be glad to answer any 
reference Government may please to make upon the subject, and to put 
my information and matenals at the disposal of any officer who may fed 
inclined to take the matter up. 1 should propose the despatch of samples 
of this year*s crop to England for examination, and the engagement of 
hands to teach the scutching for a couple of years/* 

Mr. Sinclair’s further &ter ran thus:— The technical vocabulary of 
the flax trade is as follows : — 

** Flax ’* fueans, firstly, the whole crop ; secondly, the fibre after it has 
been scutched, in which state the spinners buy it. 

•• Lins^ ” or " s^, **— the seed. 

•• Reed, **— the stalk, of which the fibre is the outer part. 

Rippling, •*— the separation of the seed from the reed. 

^ Scutching, ’’—the s^aration of the fibre from the pith. 

Breaking,” ''rolling,” or “ beating ** is the operation of preparing the 
flax for scutching which is done either by mere pounding or by passing 
between rollers at a high pressure. 

” ' Shoves ’ are the broken refuse of pith and bad fibre which remains 
afteiascutching In Ireland this refuse is generally used ^s fuel ; but the 
Dundee men work it up into sacking, and it is also much used in making 
roofing-felt. 

” * Retting ’ is the steefMng of the flax in water to facilitate the separa- 
tion of fibre from pith. 

" ' Beets ’ are the bundles or sheaves in which flax is tied up for the 
retting. • 

"'Scutching handle’ is a wooden tool about a8 inches long, 4 inches 
wide, and in weight. It is bevelled off at the edge 

” ' Scutching-block, *— a plank set up on edge and so bevelled above as 
to correspond to the scutcning-handle. It is nailed to a block, stool, or 
table, to Keep it steady. The bundle of broken flax is held In the left 
hand over' its edge^ ana turned and exposed to sharp drawing cuts of the 
scutching-handle^ which sgsarate shoves from the fibre. The bevelled 
edges ot the block and handle are turned away from each other durinlg 
this operation. 

'* So effective are these simpte mstruments that those worked by steam 
differ from them very little in shape or application 

" 1 would suggest that the moael farms might, if they conveniently can, 
srad in each six samples of ilb a piece, via., three of untouched straw and 
three of fkx cleanea, the best w»ay they can. A chatii/ul of any water 
(not containing lime in solution) would stcem 3 Bp of flax very easily. A 
^pw blows of a rice-pdhnder, or passing it under a cAa«rtai-mill or garden- 
rollcw, would break It, and some primitive attempt might be made at 
scutching so small a quantity. If the model farms think they cannot 
manage it, and* will Mnd me the flax, I will try it. The test of sufficient 
eteepin^f is a green slime which comes off easily oetween finger and«thumb ; 
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that of sttflBcient drynofs after steepinx ts the * bowing’ off the fibres ».e.t 
Its bqiinniiig to separate from the reecTand form loops or bights along it* 
It is then reedy to break and scutch. 

* If we had these samplee* they could be examined by proper authorities^ 
and some estimate (though' very rough) might be formed of the improv- 
ability of the native crop. Any parUculsrs as to the average 3rield per 
acre ik seed would be vauuable^ as tending to show what effect the impocta^ 
tion of seed might have upon the oil trade. 

* I can, if these views meet with concurrence^ at any time furnish the 
addresses of firms who will be glad to examine sampm, or answer any 
further reference that may occur to Government or to any officer concerned. 
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VII.— MADRAa 


The Go v ern m ent of Madras submitted a copy of its proceedings, con- 
taining the information supplied by the Board m Revenue of that Presi- 
dency which had been compiled from the reports of the district officer, 
ante its control. In these proceedings mor^pace is devoted to gdnja 
or hempk and cumm (Cretalana), than to Flax. That portion of the com- 
munkation which concerns flax is given below 
"This plant is not cultivated in any of the following districts Vixaga* 
patam, NeUore, Madras, Tanjore, Tnchinopoly, Salem, South Kanara, and 
the Nilghiris, and is not mention^ in the rnports from Cmmbatore and 
Tinnevelly. It is grown most extensivdv in Bellary and the Kistna (total 
10,500 acres). Linseed-oil is Extracted from the sera and used by painters 
as wdl as medidnalW} the ae»l, not the oil, is also exported to England. 
The plant is not usedTfor its fibre, but the leaves when young are used in 


In Vol. IX. of the Journal rf the Ajrr*.*IforHculiural Society ef India 
(pp. $21 to 335) Dr* John Mayer, Professor of Chemis^ in Madras, 
during i856,«contributed an analysis of the mineral constitudnls of the Flax 
plant, and of the soils on which Che plant had been grown. The analysis 
nad been worked out by himself and the late Professor O. 8. Brazier 
of Aberdeen. As the resulte obtained by these chemists are frequently 
qupisd, the reader is referred to the original article in the volume cited 
above. 

VIII.-MTSORE. 


The Chief Commissioner of Mysore furnished the Government of India 
with a report prepared by Oolonel Boddam, in whose opinion no part 
of the Mysore plahau was suited for growing flax, either for fibre or 
linseed-oil, because it required a colder climate and more copbus dews 
to bring it on than they nave in Mysore. He also stated that he had not 
seen uM grown anywhere south of Nagpdr that thm it was sown at 
the bqpnning of tne cold season (about November), in fields, at the same 
time as the meat crop, on rich black cotton-soil ; and that slight showers, 
which usually fall in that locality in November, start the crop, which is 
fostered by the heavy dews of tnat part* of the country, whiljl the cold is 
greater than in Mysore. He also observed that heavy rains ruih the crop, 
stripping off all the delicate leaves; he then continued, Knowing the 
value of linseed-oU for cattle fodder, I tried some two years ago$n my gar- 
den ; in the rains the leaves were stripped off, and the plants perislvMl ; in 
the cold weather it grew stufited, and, after givingfa few flowers, died pre- 
maturely.” Oolonel Boddam concluded by suggesting that if anwxperi- 
ment were to be undeitaken at the Lall Bagh, the seed should not be sown 

# * 

* NmttlMleM it to grown in Madras Dirtiicts, a good way aouth of llNgpur. 
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before the middle of November, to avoid the heavy rain usual in October 
and early in November. 

DL-BURMA. 

**The Chief Commissioner of Burma repc^ed that there was practically 
no flax cultivation in that province, but that it was fiprown to a v^ small 
extent here and there for the s^, and to a larger extent in Upper 
Burma# He asked for seed, so that he might be able to endeavour to 
introduce the cultivation of the plant into the province. 

** Twelve maunds of good selected seed, purchased through Messrs. 
Moran A Ca, were sent to him on the 6th instant, and it was suggerted that 
he should try the experiment in four different localities, an acre being culti- 
vated in each ; that the ground should be selected at once, and properly 
prepared for the reception of the seed before the commencement of the 
sowing season, care bang taken that the cultivation be conducted under 
such ordinarily favourable conditions as attend the growth of a crop by a 
cultivator interested in its success. He was also asked to note the cost of 
cultivation, and to submit a full report d the results of the experiment in 
due course. 

** K pound of flax seed imported from Mdbourne was obtained from the 
A^icultural and Hcirlicultural Society of India, and was also sent to the 
Chief Commissioner for trial in the garden of the local Society or in some 
other suitable locality, the proceeds of the cultivation being compared with 
that of the indigenous sero.*’ The results of the experiments carried out 
in accordance wiui the above arrangements, are noted below. 

Two bags of the seed were sown at Zanganung in May 187^ by Mr. 
Hernandez, of the Burma Company, but resulted in a complete fmlure ow- 
ing to the lateness of the sowing on a soil insufficiently prepared. 

(n Thayetmyo the experiment was entrusted to Surgeon-Major 
Latoprey, of Her Majesty’s 67th Regiment. The seed, w]^ich was reported 
by him to be of a very fine quality, with a large and sound grain, 
reached him in Septemb^ 1874; but owing to the unusually high rise of 
the river Irrawaddy in the month of October, and its late subsidence, it was 
not possible to sow it before the close of December, when the soil of the bed 
of the river was capable of being ploughed. The seed was sown tnrer an 
area of one acre, and after sia days nad elapsed germination was apparent 
At first its growth was promising, but subsequently the growth seemed to 
^ arrested, and the plant did not obtain a greater length than 14 inches, i 
including the root fibres. It began to seed two months after sowing. 
The yield was not in proportion to the quantity sown, as it was barely 
in excess of that. Dr. Lamprey was of opinion that the seed would yield 
good oil, and stated that from a trial made in the hospital it was shown j 
to be ecjually good, if not superior, to the linseed generally supplied by 
the Medical Stores. He was unable to obtain fibre from the plant, as^he 
fibre was barely traceable and the inner portion of the stem was hard and 
woody in texture. In his opinion the conaitions of the soil and climate did 
not seem suitable for the cultivation of the plant in the Tha>etmyo district. 
One great obstacle to its cultivation was the growth of grass {KatHg)^ and 
. on that account Dr. Lamprey strongly recommended the importation of 
English agricultural implements to ensure good results with experimental 
cultivations in the province. , • 

, ^ In the Amhersl^district, no success attended the cultivation of the flax. 
TIte plant after growing to a certain height withered, but it was affirmed that 
the lateness of the season in which it was sown formed an obstacle to its 
growth. In Tavoy also the experiment was unsuccessful, the climate being 
considired unsuitable. for the description of flax. Similar unfavourable 
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i^ults attended the ex^iments at Meday. Kama* and Mindoon* and at 
the jail at Thayetmyo. The attempts to cultivate the seed all failed. 

In the Shwegyeen district the seed was apparently sown with a crop of 
wheat. The plants from this sowing were reported by the Agri.-Horticoltural 
Society of Rangoon (to whom drM specimens were sent) to have been of a 
fair average h^ht and to have seeded plentifully. 

A more satikactory result was obtained by Gaptain Poole, the Assist* 
ant Commissioner of Myanoung. ** Of a bag containing loolb* half the 
quantity was sown in the jail garaen. there being no room for more. Four 
pieces of ground were selMed, aggregating nearly one-twelfth of an acre* 
which had been previously well dug up and manured for the cultivation of 
vegetables. The four plots did not differ much in situation, except that 
one was a little lower than the others, and therefore more constantly under 
water during the rains. It was obsmed that the plants came up more 
quickly on this spot and that they looked stronger ana better than the rest. 
The whole of the jail garden was ricn clay ; it was very fertile and an abun* 
dant supply of vegetables had been prcMuced for many years. The site 
selected was apparently as favourable to the growth of flax as could have 
been chosen. The first sowing was on the ist October 1874, the plants 
came above ground in ten days. A second sowing took place on the 
i6th, the plant appearing in five days. This was on the low ^ound before 
alluded to. ^ ^ 

•Tn January the flax flowered, and in March 1 875 the plants were gathered. 
About 220fb of seed were obtained and kept for subsequent sowing and 
for distribution to cultivators. There was unfortunately no one connected 
with the jail who had any experience in the preparation of the fibre, and 
consequently the Burmese method was adopts. The stalks were steeped 
in the river tor five or six days and then taxen out and dried, the fibre was 
then pulled off by the hand until nothing but the stalk remaned. The 
gross quantity of the fibre obtained was about 3ofb in weight : ft was 
% beaten out with a wooden lutel ** as in Ireland, and an attempt was made 
to spin some of it into thread, which failed. A small portion was made 
into rope and some also forwarded to the Rangoon Jail. Gaptain Poole 
strongly recommended more extensive cultivation of the fibre, ^ in his 
opinion, the greater portion of the land in the province was suitable to 
its cultivation. He was also of opinion that there is nothing to prevent 
superseding the comparatively valueless production of crops known m the 
Burma revenue nomenclature as miscellaneous or pini cultivation.^ The 
enhanced value of the produce of the land would, he thought, amply justify 
an increase of the revenue on such lands.” Whether Gaptain Poole a sug- 
gestion was ever carried out and was attended with the success he antici- 
pated, the writer, from the imperfect data before him, is unable to say. ^ 

The pound of Melbourne seed, which was sent to the branch of tlm Am.- 
Aorticultural Society at Rangoon for experimental trial, was sown in Nov- 
ember ; the plants came up but sparsely, and had scarcely grown^ foot in 
height before they came into blossom and l^an ouickly to pcrim^bcing 
scorched up under a November's sun. In December five or six peas were 
planted with the Bengal seed which did brttcr, and although 
since the plants did not grow above a foot in height, when they allllwered, 
the expenment wat not altogether a failure, as a quantity of feed wm 
gathered frdm the crop. Hardinge, the Horary Secr^a^ of the 
Society, mentioned that there was not the slightest ^iffctencc brtween tpe 
plants raised from Bengal and Melbourne seed ; that apparently the emnate 
of Rangoon, when even at its coldest, was not favourable to the growth of 
the flax*plant with success, but that where greater cold is expenencedt 
* it would probably thrive better. 
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X.— BENGAL. 

The proceedings of the Honourable the East India Company (to which 
reference has already been made) contain the financial ana other results 
of the two experiments made at the close of the last and during the first 
two decades of the present century, with the object of introducing Flax 
cultivation into Bengal. These show that the attempt to introduce Bassorah 
Flax into Bengal and the North-Western Provinces failed. It appears 
from the correspondence that Arabian Flax cultivators were brought from 
Bassorah and flax seed was imported thence, but the final conclusion 
arnved at was that the soil of India was generally unfit for the cultivation 
of Flax and that the Arabian method of dressing the fibre by ** beating ” 
and ** scratching ** was so very tedious when obmpared v ith that used 
in England by breaking” and” swingling” that if the cultivation were 
ever introduce in India on an extensive scale there was no doubt that the 
latter method of dressing should be adopted. I'he passages quoted above 
(pp. 11*24) from Ftbrous Plants /a /to, exhibit the success or 

failure that attended the efforts (mostly of private individuals and mercantile 
Arms), which were made to continue the efforts at establishing the new 
industry, down to about the year 1843. Some thirty years later Mr. | 
O’Oyly's report once more reopened the enquiry, and the information 1 
collatM on tne basis of his essay nas been briefly reviewed in the provincial ! 
notes above. Apparently Bengal contributed nothing further than Mr. 
O’Oyly’s high expectations, and the subject may be said to have once 
more lapsed into obscurity. 

The following references to the publications of the Agri -Horticultural 
Society may be cited as having a bearing on Bengali— Vol. I. (1842), 
p* 393« hflr. Deneef s ” Practical informatbn on the best mode of cultivat- 
ing Flax in Bengal ” (see p. 16 above) ; the details of the Chittagong 
expmments, Vol. II., pp. 275-281; the Monghyr experiments, Vol. 111. 
( Proceed tngs), p 49; in Vol. VI. (New Series, 1878), p. vii.Aflr. R. Macal- 
lister reported despatch of samples of Flax grown in Mr. Lethbridge’s In- 
digo plantation at Otter in Tirhoot. High expectations were entertained by 
Mr. Mmcallister of the advantages of a combined Flax and Linseed cultiva- 
tion if undertaken by the planters who have the means of sowing good seed 
thick, so as to encourage the formation of fibre as well as sm.* The 
Secretaiy of the Society in Commenting on Mr. Macallister*s samples 
reviewed all the papers that had appeared on the subject, and then added : 
” None of theM numerous experiments resulted successfully in a commer- 
cial point of view, though the produce was, in many instances, favourably 
repeated on, as it could not apparently compete in the home market witn 
the produce of Europe. Flax, (or fibre, cannot, it is feared, be profiubly 
grown in Lower Bengal ; now, however, that a local demand has arisen 
for it, and the attention of indigo planters and others has been attract^ 
to its cultivation and preparation, there is a fair prospect of success attend- 
ing the renewed endeavours that are being made for the growth, for its 
fibre, in Upper Bengal, of this useful and valuable product.” 

Shortly ^tcr the date of the above correspondence in the Agri -Horti- 
cultural Society’s Journal Mr. Macallister published ^,1877) a note on Flax 
• cultivation^ in India, from which the following passages may be extracted 
as conveying the new facts or suggestions which Mr- Macallister offers, 
and which, perhaps, have not been sufficiently uiged in the hbove review* 1 

pa^ literature of Indian Flax j 
The common linseed stalk of this country, which is usually thrown 
^ide as useless by cultivators after they have extracted the seeds, although 
fibre in consequence of thin planting and poor soil, can be made 
available for a fairly g^x>d class of fibre, if the stalk can be got dht of the 
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producer’s hands beforo the exposure to the sun and hot winds has spoiled 
it« In the Mississippi and Missouri valleys of America, large quantities 
of linseed (flax seed) are annually planted with a view to utilSe both seed 
and fibre, and both are utilised to the fullest extent with much profit to the 
planter. The quantity of seed put into the ground is sbout treble that in 
Bengal, consequently they not only get a good fibre, tmt obtain a better 
yield, in seed. Machines patented by F. A. Smith, Esq , of the Missouri 
Flax Works, High Point, Monheem Co., Missouri, U. S. A., are used for 
threshing out the seed. Where labour is high, as in America, these ma- 
chines are indispensable} here, with the cheap labour of the country, the 
usual method of threshing rice, not the huUock tramp, because that spoils 
the fibrst but the usual threshing by hand over a log of wood, or a srone^ 
is the^ best. The fibre produced from native-grown linseed, although 
much inferior in quality to that grown, especially with reference to fibre, is 
neveitheless a fair substitute for Russian tow for all sorts of coarse goods, 
and if carefully worked out will fetch in the London market from £2$ to 
£ 3 S ton according to quality. 

** Good Russian Riga flax is now worth in the Calcutta market about 


1 believe, numerous indigo planters are prepared to try a f^ acres, sp^i- 
ally grown on prepay kinds, and worked out with a view to better quality, 
^ also to utilise tlieir ryot*s productions for the coarser quality, we are 
likely to get a long way on tne road to success without much driay, and 
eventually to enrich the agricultural resources of the country to an import- 
ant extent Indigo planters especially would benefit by adopting flax 
raising as an auxuiary to indigo, as there need be no great outlay $ they 
have engines, vats, and buildings ; th^ have generally at their command 
the raw material, and can grow it for nne qualities; imd w])pt is qf more 
advantage than all, the ipaniifacture of this fibre serves at a season when 
they have little else to do» 

** I have written tbc above rough remarks with a view to convey to 
others who are desirous to benefit by it such knowledge as 1 have gained 
frogi conriderable experience, both in America and India. I have found 
in experiments, camra on at Dinapore diuing the past season, that Indian 
linseed straw grown by the native cultivators is ricn in fibre, but, owing to 
the mode of growing that fibre, is harsh, and that when plants thickly 
and grown for fibre only, the fibre is almost equal to Russian. Cultivators 
who wish to make the most out of their labour would do well to plant double 
the usual quantity of seed to the acre, gather the stalk when the seed in 
the bolls is ripe or the bolls have turned brown, thresh out the seed after 
two days’ sun, and immediately immerse the stalks in water and follow the 
gprocess above stated. Thus, they will utilise the seed, and get a fibre 


manufactured from imported flax more than 300^000 yards of sail and pau- 
lin cloth, for which punpose this fibre would serve admirably. Producers 
will now find a market for their productions here in India.” ^ 

No further reports have b^n published regarding the Tirhoot; proposals 
of a combination of Indigo Flax cultivation— the most recently awakened 
interest in Flax— and it js thus feared, that, like all th^ other hopes and 
expiations raised during the past seventy, eighty, or hundred years, the 
^bjAt has lapsed, once more, into the oblivion, from whidi, spasfnodically, 
it hiU been resc^^ through a consideration of the millions of pounds sterling 
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which it is thought are annually lost owing to the people of India neglect- 
ing to utilise the stems of their linseed crops. 

Paper Blaterial. 

It has recently been urged by the European Press that linseed cultiva- 
tion has many advantages to the English and Scottish farmers. That 
although it is Known to be an exhausting crop and hence is barred by many 
leases^ an effort should be made to overthrow these objections through man- 
uring. The reasons for this recommendation are> that the seed would give 
a fau* return which, if combined with the process of the sale of the up- 
rooted stems (after being dried by stacking on the field like com) would 
make the crop highly remunerative. These dried stems, it is urged, would, 
afford one of the pest of paper materials. They would require no prepara- 
tion, as fibre and wood could be pulped together. It is further pointed out 
that fowls fatten or lay marvellously if allowed to stray over a linseed field 
and they do little or no harm;* while, according to the Russian peasant’s | 
experience, a certain percentage of linseed or linseed-cake given to cattle is i 
the b4»tfo(^-materiaf for causing a prolonged ^eld of very superior butter- 
yielding milk. Cattle so fed afford also the finest known manure, so that 
if this be applied to the field; the injury caused by the crop is more than 
compensated for bv the numerous aavantages to be obtainea from a limited 
linsm cultivation on each farm. 

The idea of utilising the Indian Flax stems as a paper material has more 
than once before been urged. With Esparto and other valuable grasses at 
their present cheap price, it is admitted, however, that the paper-maker can- 
not afford to pj^lor a fibre that requires to be prepared bdore being thrown 
into his vats. He can thus purchase the jute cutting and ends, also dd bags, 
ropes, and rags, but cannot afford to purchase new jute fibre, though jute is 
the cheapest of all fibres. But in the case of flax stems, as above recom- 
mended, no previous preparation is considered necessary. The objection urged 
by th% native cultivators that a fibre-yielding linseed affords them an inferior 
oil goes for nothing. They are also not called upon to pluck the crop at a 
season more favourable to the fibre than the oil. They are not called upon 
to take measures to prevent the fibre being injured by exposure to the sun, 
nor are they required to learn a new industry, that of crudely sepa^tn^g 
the fibre from tne flax stems. They are simply asked to dry these ste «\s 
and sell them thus to the paphr-maker rather than bum them as manure. 
Everything would thus seem to point to paper- making as the best channel 
of utilisation for the Indian linseed waste stems. But the linseed fields of 
India are, as a rule, far removed from the paper mills. The means of con- 
verting such stems into paper are peculiar, and a mill would probably have 
to be specially arranged before it could use linseed stems. Ard if this be so, 
most paper-makers would require some guarantee that the material would 
be fortneoming in sufficient quantity and at a sufficiently low rate. If it h£^ 
to be carried by railw^, for any distance, it would very likely be rendered 
thereby too expeiuive for the paper-maker and it would certainly never pay 
to export the Indian crude stems to Europe as a paper material, 

Ssparalioii and Prepaimtion of Flax, 

It seems unnecessary to deal with this subject in a separate section. 
Flax can hardly be said to be produced in India, ai the best methods 
of cultivating tm plant, the seasons of sowing and reaping, and every de- 
toil of the manipulation of separating and preparing the fibre for the 
nlarket, have already been dealt with in the pages above (sec pp. i6, 31- 
34, 40 - 44 «, and 47-50 ). Detailed information regarding the machinery 
emi^oyM in Europe, both in cleaning the fibre and in weaving it, will be 
found ituSfOH^ Encyclopudia. The special report drawn up by the Royal 
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Society for the Promotion and Improvement of the Growth of Flax in 
Ireland, gives details of cultivation and manufacture. This will he found 
in Vol. nC., Jout^ Agri^^HorL Soc. India (Old S9rie$)^p, 60, In that 
volume also the Secret^ oi the Society published a series m most valuable 
papers on flax culture and manufacture, thus bringing together a mass of 
material which should be carefully considered by persons who may desire 
to once more renew the enterprise of flax culture in India* 

LINSEED. 

The seed obtained from the cultivated plant— Llmim oaitatiiaimBm— is 
known as Linseed or Flax-seed, the expreued oil as IJnseed oil, and the 
cake as Linseed-cake. The history ot the cultivation of Linseed in India 
hasakeady been alluded to briefly, so that it but remains to bring together in 
this place such information as is available on the provincial cultivation and 
utilisation of the crop. The writer is, however, conscious that the material 
at his disposal b of so meagre a character that all he can hope to do is to 
indicate the plan upon which future facts might be collated by exhibiting 
the various headings into which the subject might be divided. The passages 

2 uoted (from a wide series of publications) manifest more than anything 
Ise the imperfect and disjointed state of the information that exists in 
Indb on this, one of our most important crops. 

Races or Forms of Linseed. 

'fo a certain extent the cultivation of Linseed has already been indicated 
by some of the remarks regarding Flax. The obj^t being to promote 
flowering, not the production of long, straight, fibre-yielding twigs, the seed 
b sown much thinner than is generally the case in 'European flax cultiva* 
tion. The result of this has been to develop several well-marked racss, 
all of which posse^ one character in common, namely, the formation of a 
short, much-branched stem. Nothing definite, however, can be written re- 
garding the forms of Linseed grown in India, since th^ have rot been 
carefully wdrked out by botanists; but there are two important kinds, 
white-seeded and red-seeded, and within each of these divisions there ajppears 
to exist two forms, bold '' and small,** commercial terms that denote 
the character of the seed. The latter kind may, to some extent, ^ merely 
a eonsequence of imperfect cultivation, or of season of collation. The 
subject b too little understood, however, to allow of any definite infmnees 
being drawn, but the white and red-se^ed races seem perfectly distinct. 
It would, in fact, appear undeniable that a crop which has been cultivated 
for several centuries <if historic evidence be accepted), under the most 
diverse conditions of climate and soil, must have by now developed widely 
different races. And if this be so, it may safely be added that until the 
characters of these races have been established, it would be hopeless to 
expect the industry to divert at command from linseed to flax production, 

' We must first establbh the local influences and their effects upon the exist- 
ing crop, and know, too, whether that crop manifests a favourable tendency 
to fibre formation, before the recommendation be offered that thick sowings 
should be made with the object of obtaffiing combined flax and linseed. 
Thb seems to have been the key-note of past failures. Forei^ seed was 
forced on the cultivators — seed tnat often tailed to grow at al^ in certain of 
the districts in which it was arbitrarily sown, or which, whepe it did ger- 
minate, yielded a slightly better fibre but worse oil than thg local stock* 
Disappointment, followed in*ttme by antipathy aMinst the nkw crop, was 
the not unnatural coifsequence. It would seem that to make flax cpltlva- 
tion gain a hold on the people of India, it must at fiiat be a bye-product 
to seed cultivation. If the difficulties of locally cleaning the nbi^^ or oc 
tranrit from the fields to cleaning mills, were once overcome, ^nd It was 
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found that the waste stems yielded a certain return, there would then be 
no difficulty in inducing the people to sow ihicker in order to ensure both 
crops. In time they might m even educated to cultivate flax only, but at 
present failure is certain to follow any experiment that has profesmly for 
Its object the cultivation of flax and not of linseed* It would thus seem 
the natural course to thoroughly investigate the nature of the Indian races 
of y with the object of discovering those that manifest a tendency to- 
wards fibre production. With thick sowing and careful cultivation such 
forms might even be educated to produce both crops, and in this way a 
modified flax production might gradually be inculcat^ into Indian agri- 
culture Spasmodic efforts to accliijl^atise highly prized European and 
Australian forms of flax are certain to have the same fate as the experi- 
ments already made. The path most likely to lead to success in the 
case of this staple of our trade, as with all the products of India, would 
seem to be careful study and selection of the indigenous stock. 

The following jottings regarding the red and white-seeded forms may 
prove useful. 

Kxd Linsxbd.— There are several forms of this recognised in the 
trade, and these are appar^ntlv caused by soil or methods of cultivation. 
The season at which tne seea is collect^ and the freedom of the plant 
from blight has mucik to say to its character, far more perhaps than the 
existence of distinct races, but, as already stated of this subject, we possess 
no definite knowledge. It is, however, admitted by most writers that the 
seed of one part of India is richer in oil than that of another, and it, there- 
fore, seems probable that the dicing property is equally variable. 

Whitb LiNSBXD.— The earliest detailed notices of tnisform occur in the 
youmali th§ Agri.»ffoticultural Sociiiy of India, Thus, in l8t4, Colo- 
net «l. 6. Ouseley sent a sample to the Society from the Nerbudda Valley. 
This was examined and reported on by Henry Mornay (Ko/. ///., Selections, 
gS) who wrote, ** This beautiful seed is larger and plump^ than the finest red 
se^, toides which the shell or outer cuticle is much thinnfir, which is very 
ben^cial.*' It gave weight for weight fully 2 per cent, more oil and yielded 
its oil much more easily, while the cake was far softer and sweeter than that 
produced from the red seed. In a subsequent letter Colonel Ouseley returns 
to the subject (p. 249), and shows its relative value in 1835 to 1844 coUipared 
with wheat and gram. It thqp fetched the same price as the tot qualities 
of wheat, and was one rupee more expensive than the red, per manf (about 5 
maund^^ 16 seers). Colonel Ouseley then concludes as follows : ** V/hite 
linseed is exported towards Bombay, and is to be found at Jubbulpore ; 
but I understand none grows north of Kewah ; from inhabitants of Oudh 
now here, I am informed it is unknown in that territory ; it forms an article 
of trade south of the Nerbudda and is in great demand. ” Mr. H. Cope 
of Ainritsar wrote in 1858 (see 7 our, Agr%,^Hort. Soc,, India, X., Proceed- 
•fUf* [OH Series), laxxviii) of the white seeded flax;— ‘'If I remember 
right It was you who told me that the Jubbulpore white linseed became 
brown again on sowing in other parts of India, showing that the white 
jy*® * *wore local variety. I1! order to test the accuracy of wh.it I be- 
lieved was only a surmise on your part, I obtained a small quantity of 
mixed white and brown seed, carefully separated the white, sowed it myself, 
aittd have to inform you that so many of the flowers which will of course 
pmuce brom seed, are blue, that 1 have no ddubt these, whigh are white 
this year, will be bluesnex^ and produce brbwn seeds, the whole returning 
t<f their primitive habit •• 

DiteiseB of Linseed. 

yarious reports, here placed under contribution, will be found to^llude 
to the psecariottsness of this crop. It is liable to injury from severe rain 
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or excessive drought, but its greatest enemy is a par^hic fungus which 
causes great havoc, according to some writers oltm diminishing the crop 
by 50 per cent. The early literature of this disease is extremely inter- 
esting. Much was written of it in 1829 and the few succeeding years, but a 
gap of half a century has then to be passed over, until in imxlem oflScial 
literature its ravages are depleted, but little or no attempt made to investl* 
gate its cause, or to discover the means by which to avert the min it periodi- 
caliy causes. In 18x9, Major Steeman, Ageift in the Nerbudda territories, 
reported the calamity that had befallen the people in the form of a disease 
that had attacked the als( crop first, then the wheat. He attributed this to 
a minute insect which penetrated the stem and absorbed the nourishment of 
the plant, thus ruining the crop. His report, accompanied with specimens, 
was submitted to Or, W. Oairey, who affirmed that the injury was really 
caused by a fungus like the wheat blight of Europe (then attracting atten- 
tion and suppose to be caused by a mngus that passed from the baiberry 
to the wheat}. On obtaining this explanation Major Sleeman wrote : ** The 
whole of the phenomena observed and describe by me, seem now as re- 
concilable with the supposition of the growth of a parasitic plant as with that 
of an insect ; for it is only a fungus instead of an insect feeding upon the 
sap, and when f discovers that the blight had first made its appearance 
last year in some fields of als( (linseed), I began to believe, that the insects 
I had seen might be rather the effect than the cause of the calamity, and 
collected to fera upon these very minute but destructive mushrooms. 1 
gave orders accordingly that the cultivators should in every village be re- 
commended to watch their fields carefully and remove every blade of wheat 
or other plant the moment any red spots should be discovered upon 14 as the 
only means in their power to preserve the rest. 

** On arrival at my present ground I found that parts of every o/j/ field 
in the neighbourhood bad begun to be affected, and that on some the 
plants were sp lately covered with pale red spots as to appear to have alto- 
gether changed colour, as you will perceive by the samples forwarded with 
enclosed letter ; and as the only means we have of preventing the dissemi- 
nation of this disease over the wheat crops seems to be the removal of the 
atsi immediately, wherever it Is discovered to be affected, I have thought it 
to 1^ my duty to give orders to this effect. But orders would be unavailable^ 
were 1 not to promise that the cultivators ff these aM fields should receive 
a remission of rent upon the lands from which the crops may be removed, 
since the blight injures but little the seeds already formed in the aM, and 
does not appear till some few seeds upon each plant are formed, &:c.” ** 1 
have, therefore, promised that a remissmn shall be granted for all lands from 
which the alsi shall be removed in pursuance of tnis order.’’ 

Continuing his review of observations extending over two or three sea- 
sons, Major oleeman wrote : ** 1 now find that the alsi was last year affect- 
U by the disease as generally and still more early than the wheat, and that 
it commonly is so ; and as it may be more subject to it, and is generally 
sown either among the wheat or around the borders of most ufheat field^ it 
mav be, if not altogether the source of the disease, the means ^of increasing 
and extending it. And as the cultivators can very easily substitute another 


on he makes the observation At present not a leaf or a stalk of the wheat 
is affected, though close to p^ches of aUi entirely Cbvered wit6 the disease ; 
no a/5/ plant is tweeted till one of more ef the seeds haPe beeno fuUv 
for%oigd upon it. Ttie wind has for some days blown from the eastward, 
and since it began to do so, the blight has appeared ’* on the wheat. 

At<thc time at which Major Sleeman wrote, the life historf of wheat 
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blight was» even in Europe, a matter of speculation, so that it is not sur- D1SBA8IS» 
prising that Major Sleeman made the mistake of supposing that in India 
It came to wheat from the linseed. We have long since known that this is Rost, 
impossible, and that Government and the people were alike deprived of reve* 
nue through the repressive measures against alsi briefly indicated by these 
passages. But so alarming had the blight become, that in March 1830 Mr. 

Holt Mackenzie addressed a letter to the Honourable 8ir Edwaro Ryan 
desiring the co-operation of the Agri -Horticultural Society. Referring to 
Major Sleeman’s reports Mr. H. Mackenzie said They relate to a 
blightr which appears to have occasioned much individual misery and has 
caused very large abatements to be necessary in the Government demand. 

If the Society can help us to remedy so great an evil, it will be entitled to 
no ordinary acknowledgments.” It is not necessary in this place to allude 
to the famine that followed in 1831-32 through the almost t(^ destruction 
of the wheat crops, nor to the calamity that overtook the stanring population 
from trying to subsist on the pulse Lathyms sativui, a fip’ain that paralysed 
the lower extremities of a large number of the persons who ate it. Suffice it 
to say that it was then supposed that the blignt not only went from the alsi 
to the wheat, but to the pulse named, and caused ” the paralytic strokes ” 
from which the peopV suffered. The reader is referred lo Laajrns satiTus 
for further information on the subject of this remarkable property, and it need 
only be here added that there is nothing to show that the wheat blight was 
more connected with Lathjnia sativna than with Linum iiaitatissimiim, 
f n concluding this brief review of the early controversy regarding alsi 
blight. It may be added that even Major Sleeman seems to have ultimately 
corne to the opinion that it was quite unconnected with the wheat blight. 

This opinion has been recently.confirmed by the investigations of Surgeon- 
Major Barclay, who has determined the nature of the fung^ found on alsi 
and on wheat, and shown that they are of necessity utterly unconnected 
with Ach other. He has not, however, been able (from waet of opportu- 
nity) to trace out their separate life-histories, but has made an implant 
step in that direction by the discovery that in many parts of India the 
wheat blight is not the common European species (Puccinia gimnuois) 
which requires in its first stage to exist on the barberry, but is a species of 
Puccinia resembling P. rulMgo-veim, which, in those countries in tiA t h 
its life-history has been traced f Europe and America), passes to a boia- 
ginaceous plant. In India the same life-history seems very improbable, 
since no borage has been found harbouring an ^cidinm. This subject 
will be again reverted to under Triticum (which the reader should consult), 
but Dr. Barclay’s account of the fungus found on Linum may be here 
given, since it is not merely of scientific value but is of economic interest 
also, as it estabKshes the independence of flax from wheat blight. 

I obtained,” says Dr. Barclay, “excellent specimens of a species of 
Melampsora, gathers on 4th April 1890 at Dumraon (North-West Prov? 
inces). The leaves were very extensively attacked with orange red 
pustules, oval to round, but coalescing freely, and often involving most of 
the leaf surface. These pustules arc mostly epiphyllous, and they »irc often 
surrounded by a wall of epidermis, giving them tne appearance of the a;- 
cidial fructification of Phragmidium. In other pait% dark crests might be 
seen which were the tcleutospore beds.” 

” The UREDOSPORBS are pale orange red, and are accompanied by colour 
lass capitate paraphy^, sometimes of very large size, the head exceeding 
the spores in diameter. They arc round to oval, and the dried spores, 
when just immeqsed in water, measured 21— i8x 18 — i6fi. But after jying 
aS^hour^in water most spores become imherical, measuring 24— 21/i in 
diameter, Theepispore is sparsely beset with spines. 1 could noi ascertain 
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In the subsequent r^orts to those from i^hich the above figures have 
been compiled, the following provinces have reported their areas Bombay, 
including Sind, 309,786 acres in 1887-88, and 21^450 acres in 1888-89; 
Central Provinces, 633,928 acres in 1887-88, and 608,047 acres in 1888-89; 
Berar, 317,0x8 acres in 1887-88, and 304,620 acres in i8S8-to; Panjdb, 
36,158 acres in 1887-88, and 37*4n acres in 1888-89; and Madras, 12,985 
acr^ in 1887-88, and 20,887 acres in 1888-89. On the whole the acreage 
under linseed seems to have remained stationary, the decline shown being 
in most cases a correction of the error for mixed crops. It seems thus safe 
to say that the total area in all India fluctuates about 4,000,000 acres, an 
acreage which, estimated on a mean yield of 2 cwt. to the acre, would at 
least produce the amount of seed annually shown to be exported. The 
Indian consumption of linseed is comparatively small, but to be quite safe 
the maximum area cannot exceed 5,000,000 acres, otherwise a lower aver- 
age production must be assumed. 

CULTIVATION OF LINSEED. 

L-BENGAL. 


CULTIVA- 

TION 

IN BENGAL. 


Although, as aVeady stated, Bengal is the largest producing area for 
linseed, nothing can be learned regarding its cultivation. The Gazetteers 
are silent on the subject, and the Agricultural Department has onlj once 
briefly alluded to it. In the Administration Reports the traffic in the 
seed is sometimes dealt with; in the issue for 1888-89, for example, the 
following table occurs of the imports into Calcutta 


f Behar ..... 

* \ Bcnifal . • • • . 

• 3. North-West Pi evinces and Oudh 

3. Assam 

4. Central Provinces and Rijputana 

5. Other places 


i887-«8. 1888-89. 

Mds. Mds, 

50,82,873 4>»99»S03 

1148,696 13,19,966 

16,21,659 ^ 3 o, 33»393 
47,118 59,079 

81,013 19,755 

8,922 10,694 


4*9 


79,90,381 75,4»,28% 

The Bengal area under finseed cannot be learned for certain (nor, 
indeed, that of any crop), but the above traffic returns afford the means of 
an approximate estimate. It would seem from the yield per acre, as given 
by all other provinces, that a minimum of 2 cwt. would be safe, but if 
this be under or over the mark of acreage production in Bengal, the state- 
ment here made could easily be corrected. On the assumption that 
the quantities, bracketed under No 1, in the above statement of the Cal- 
cutta supply, were produced from a yield of 2 cwt. to the acre, Bengal and 
Behar must have had 2,225,560 acres in 1887-88, and 1,935468 acres in 
1888-89, under linseed. If the average yield proves by future enquiry to 
be more thd!ti here given, the necessary acreage would of course be lessened, 
but it seems safe to infer that the average annual acreage in Bengal under 
this crop cannot be below 1,500,000 acres, and is more probably nearer ti%o 
■million acres. In the passage which here follo\is it will be seen the Director 
of Land Records ana Agriculture puts the yield at 2 maundsjier acre (an 
estimate very probab|g considerably lower than the actual yield, for judging 
from the returns regarding the other provinces of India a yield of 3 cwt. 
to the acre would appear to be more nearly correct ; cotf with remarks 
regarding Bombay), but if he be correct, the mean acreage inp 1887- 
89 mus|^ have been 2,912,7^ to produce the ouantities shown as ^livertxi 
at Calcutta from Bengal. The Director, in his Annual Report, 18B6, fur- 
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nished the following tacts rogwding Linseed, and it is to be regretted no 
other information on this very important crop is available :*« 

" Linseed is not a crop which is grown throughout the whole division of 
Burdwan. It is more lacgely cidtivated on the dearah lands than anywhere 
else. 

** SoiL«-*It Is grown on all the different classes of soils comprised between 
the lighter class of clay and sandy loam. Linseed is supposed not to do 
as wdl in stiff clay as in light sandy soils. The land must be wtft drained, 
stagnant water being most injurious. 

** In the cultivation of this crop one or other of the two following methods 
is adopted, according as it is grown in the interior on clay lands or on the 
diarah lands on the beds and banks of rivers. 

** On Clay Lands.— Here the plan adopted for growing linseed is the 
simplest imaginable. As soon as the p^dy field has become sufficiently 
dry, linseed is broadcasted on the standing paddy at the rate of two seers 
per bigha. The paddy is harvested as usual, the linseed being left to 
be reaped in Chaiira. 

**On the Dbarab Lands.— Here linseed is sown either alone or mixed 
with wheat, gram, mustard, or kheskdri^ Sometimes more than two of 
these crops are grown together. The Umd for linseed receives three or 
four ploughings and two or three harrowings. Linseed should not be 
buried deep, otherwise the seeds wtlj not germinate properly. The see ds 
are, therefore, not ploughed in, but simply covered by passing the ladder 
over the field once or twice. 

** When sown with such a crop as gram or wheat the plan adopted is 
this:— After wheat or gram has been sown, the land is ploughed. Lin- 
seed is now broadcasted and the operation is finished by using the ladder 
twice. 


Time of sowing Aswin-Kartik>^T!^tober! 

Harvest time Chaitras March- April. 

Qaaotity of seed for ^ha .... Three seers when sown alone, 

one and a half seers when 
mixed with other crops. 
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^The yield is very variable. About two niaunds would be considered a 
good average crop when sown alone. Linseed straw is used as fuel. 

The principal oil-seed tracts in Bengal are along the banks of the 
Ganges, especially in Patna and Bhaug^lpore Divisions. The damper 
distr^s are not well suited, but throughout Behar it is extensively grown. 
M. Deneef, in hts practical information on the best mode of cultivating 
flax in Bengal (quoted above, p. 16) states that 6 seers per btgha is the 
amount of seed required for linseed. The plant should be pulled by the 
t root a little More perfect ripeness. In Vol. XII (p ^2) of the Journals 
rf the Agru^Horiicultural Society cf India, the following facts appear re- 
garding linseed in Shahabad : — 

. *Tt is always grown in Shahabad as an auxiliary crop with whe^, masoort 
barl^, and other spring crops ; and its bright blue flowers are A pleasing 
relief to the yellwish brown of the other cereals. 1 have never known it 
cultivated alone,^ that 1 have no data as to its probable yield per bigka 
or acre. Jt would probably not be found to differ much from the Linseed 
crops of England in that respect were the cultivation equal, by which 1 
mean, were the same labour b^towed upon its cultivation, which^ however, 
IS not the case in this district at least. Its favourite soil appears to be 
blade clay Ikurilsh M it is sown largely in other soils, and the only diffi- 
cuky«to Us indefinite extenrion appears to be the want of facilities for 
carrying the crop to market* ” 
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1L-*N0RTH-WBST PROVIHCBS AND OUDH* 

Messrs. Duthis & Fufisr {field and Garden Cropt, IL^ 4t) give the 
following account of linseed cultivation in these provinces 

‘The distribution of linseed cultivation offers an interesting con- 
trast to that of tila In both cases Bundelkhand is an Important field of 
production, but for verv different reasons. Til is grown on the light 
raviny lands which lie along courses of rivers and drainage lines, while 
linseed is grown on the heavy black mdr or cotton soil of which the level 
plains are formed. Til, in fact, prefers a light, and linseed a heavy, clay 
soil, and hence linseed is very largely grown in the eastern rice-growing 
districts, where til cultivation reaches its minimum. Unseed is also grown 
to a conriderable extent in the subiHimilayan districts. Like m it is 
hardly eVCr cultivated as a sole crc^ in the districts of the Ganges-Jumna 
Dodb, but, unlike Hi, its cultivation in this tract is confined to an occasional 
bordering to wheat or gram fields, and its production as a subordinate 
crop in a mixture is quite insij^ficant. 

Linseed cultivation thus is of Insignificant importance in the 
Meerut Division and still more so in the Agra Division. In the Rohilkhand 
Division it is returned as oCcup>ing between la/xx) and 13,000 acres. * In 
the Jhansi Division, which (brims the wettem and least fertile portion of 
Bundelkhand, cbm^isii^ the Hamirpur, Batida, and part of the Allah- 
abad District, its area reaches 49^000 acres, or 4 per cent, of the total area 
under rabt crops. But its cttltivotioir reaches its maximum in the Benares 
Division. The three districts of Azamgarh, Basti, and Gprakhpur return 
no less then 1x2,000 kcres under linseed, which amounts to 6 per cent, on 
their total area cropped in the rabi season. 

** Method ef CultivaHenar^\X& method of cultivation varies very greatly 
in different localities. In the districts of the Ganges-Jumna Doab it is I 
as a rule merely sown in a line round the border of a wheat or barley | 
field, or is grown in parallel lines across a field of gram. In Bundelkhand 
it is grown either alone or mixed in large quantities v(^th gram, and in 
both cases the ground receives three or four ploughings during the rains 
preceding. The seed is so\m broadcast at the rate of B to 12 seers to the 
acre. In the Benares Division it is largely grown on land which is under 
water during the rains, and in this case itu cultivation is of the roughest 
possible description, no preparatory ploughings being g^ven, but the seed 
simply scattered over the gmund and ploughed in. It is very commonly j 
grown ill this fashion in rice fields, the nee stubble being left standing. 

Irr^ation, — Linseed is vm rarely irrigated when grown by itself, except 
in the Basti and Gorakhpur Distri^s, where a quarter of the total linsera 
area is returned as receiving one or two waterings. 

V Harvesting, — The plants are cut down when ripe, and the seeds ex- 
tracted from tne capsules by beating. 

** Average ovttum,^The average produce of linseed in Bundelkhand is 
from six to eight maunds per acre. In Basti and Gorakhpur it ma/be 
put, 'as considerably more than this, ten maunds being probably not an 
excessive-estimate.*’ 

If would seem probable tW the above is a v^ high estimate of yield, 
accountable for, v^ probably. By the figuies being those of a mixed crop 
with mustard. Allahabad, Benares, and Oudh, are the most important 
producing blocks. The following passages* from the settlement reports 
afford additional information on the subject of linseed 1 — Of Allahabad 
• it ts stated (p. 31) nhat In other distnets this crop is usually grouni 
mixed with gram,* masdr, barley, and other rabi crops. In Allahabad, 
however, in ttw lowlands across the Ganges, and to a very great extent 
hi the mdrh tracts south of the Jumna, Tihseed is grown alone. In the 
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Doib we have only some 40 acres* while in the trans-Ganges there were 
3iOOO acres and in the trans-Jumna tract i5»ooo acres under linseed. The 
8^ forms the export staple of Khairdgarh> and is sent in great quan- 
ti^ down the Ganges to the eastern districts and Calcutta* The crop is 
a nardy one. It requires very few ptoughings and no manure* weeding, 
or irrigation. From seven to dght seers per acre seed is required, and 
the produce averages three to four maunds per acre ** (Mr. F, IV. Porter^ 
C. S . in the Final Settlement Report of the Allahabad District^ Norths 
West Provinces)* 

** Linseed (tisi) is sown alone throughout the field, or in separate rows 
in fields in which other crops are sown, or mixed with other crops. It 
is grown chiefly in clay soils, in fields from which an early rice crop has 
been taken, or like latri, in places where no better crop could be sown 
with as little tillage and without irrigation. ForJinseM the land gets 
little ploughings, sometimes none at all, the seed being simply scattered, 
Iike7dfr4, over the damp ground. It is also left unirrigated. Not very much 
linseed is raised in Azamgarh, but more perhaps than the settlement 
returns indicate. For, in some instances, land which produced both a 
rice and a linseed crop has been entered under the more important crop- 
rice. Ten or twelve seers of seed per acre should be sown for a full crop, 
but in Azamgarh, where little consequence is attached to the crop, so 
much is not always allowed. Ten maunds is a good return per acre. 
The plant suffers much from rust in damp ^asons. Linseed yields 

one fourth of ^its weight in oil. The oil-cake is given to cattle, but is also 
consumed by human beings, either mixed with g 4 r or alone*^ When eaten 
by human beings it is dignified with the name of Pinni. Linseed iS also 
eaten by the people, being first pounded in an okhori, and then baked in 
dough " (Mr. O* R. Reid, C.S., in the Settlement Report of the Atam* 
garh Distrii t) 

** Alsi is, like kodon, not unknown elsewhere ; but in this district (Banda) 
it is grown ii> a considerable area and linsc^ constitutes ISn important 
article of commerce In this, as in other districts, alsi is frequently sown 
with other crops, but even alone it occupied at settlement nearly 2 per 
cent. Ot the cultivated area, nearly half of this being in the Banda tahsil. 
Soipe of this preponderance is no doubt due to the extent of alsi entered 
as mixed with gram in other pergunnahs, but the impression left on my 
recollection is that there is more and filler alsi in Banda than in other 
pergunnahs. If only a third area of the mixed crops of gram and alsi be 
assumed to be alsi, the crop covers over 16,000 acres, or 6 per cent of the 
area under cold weather crops” (Mr. A. Cadell, C.S., in the Settlement 
Report for the Banda Dtstrht, Nofth-We^t Provinces). 
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HI.— CENTRAL PROVINCES. 

« In the report of the crop for 1888-89 it is shown that the provinces had 
612,022 acres under Linseea. The principal districts are Wardha (1 18,036 
acres), Nagpur (104,789), Raipur (101,020), followed by Jubbulpore, 
Chanda, and Saugor, each with less than.i 00,000 acres. In the Agricul- 
tural and Revenue Reports for 1884-85 it is stated that linseed attains its 
greatest importance in Wardha and Chanda, where it covers 2% and 18 
per cent. 01 the .irea under crop. In Nagpur the percentage Is 16, in 
Raipdr i !• and in Damoh 10. In every district it is grown morf or less, 
and in some of the reports tsbsaid to be even meeting with great^ favour 
than wheat. The total iyea under the crop has, however, contracted son^e- 
what in recent years. The Director of Land Records and Agriculture 
repoNfcs that as it is sown later than w'heat, it suffers less from failure of the 
October rain. 
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^ The arch enemy/’ he adds, linseed is rust* and during this season 

it has. at all events, escape dam^e from this source. Where a crop has 
germinated, the outturn will be fair. But over a considerable area germin* 
ation has failed altogether, and the outturn will certainly fall very short of 
being satisfactory.” Ip a forecast of the crop for i885> the Director of Land 
Records and Agriculture wrote t It is repc^ed from two districts that there 
is a decrease in area owing to the ground having become too hard for sow- 
ing, but thiSfjs a great d&l more than counterbalanced by a very general 
increase, resulting from linseed having encroached on land ordinarily sown 
with wheat and mso from its having been sown on land which bore khartf 
crops, during the pr^eding monsoon months, but which, owing to the exces- 
sive rain, failed to give pr^uce. There is also a steady annual increase in 
the area under linsm, owing to the active demand for it. The export of 
linseed is, next to that of wheat, the most important feature in the export 
traffic of these Provinces, and cultivation is steadily responding to the de* 
mand of the Bomtoy market. The increase in linseed cultivation is espe- 
cially marked in districts such as Nagpdr, in which much of the soil is not 
of sufficient depth for the produce of wheat, and where the growth of linseed 
is increasing at the expense of the cotton and millet crops. It does not 
seem extravagant to assume an increase of at least lo per cent, in the lin- 
seed area of the current \ ear. 

**lhe prosperrs nf the standing crop are satisfactory: rain was much 
wanted for it a month ago, and in some places the plants were beginning to 
w ither. But rain has now very generally fallen and the crop has immense- 
ly benefited. A little harm has resulted in the Raipdr district from the 
ten days of cloudy weather at the end of December, %vhich ha^ie been pre- 
judicial to the proper fertilisation of the flowers, out after making allow- 
ance for this a full crop may be expected in Raipiir as well as in Bildspur, 
and the reports from other districts show that prospects are very nearly, if 
not quite, up to the average throughout the province s.” 

The following passages from the Nagpur Experimental Farm Reports 
afford additionalinformation, especially as to yield of seed ^#i^acrc :— ** As in 
the case of wheat, two varieties were grown, one being the brown (or hatha), 
and the other the white grained (or hauta) kind. 'Inere was nothing expe- 
rimental about the cultivation, which was conducted on precisely the same 
svstem as that followed by native cultivators. The land was prepared 
by frequent bakharings or Dullpck harrowings during the rains, and the 
seed was sown in October with the triple bamboo drill (or Ufan), No 
manure or irrigation w'as used. The total area under linseed was 7 89 
acres, comprising five fields which yielded a maximum outturn of 638 Ih, 
a minimum of 2041b, and an average of 4281b to the acre. 1 have not, 
however, included in this a patch of remaining land on which linseed was 
sown as a speculation, but which produced only 96ft to the acre. The 
white and red varieties were sown in two adjoining fields, the areas of 
which were respectively 1*46 and 1'05 acre. The white variety gave 
largest return, 6381b to the acre against 59081. But this fact aiforas of course 
no ^fe basis for generalisation as to the relative productiveness of the two 
varieties. Both may be valued at the same figure, R 16-4-0 per ikAandi 
of 382*581” p. 7). " Linseed was grown on 14*81 acres, the seed 

used being of the white or kaura variety. The average outturn aero 
*was 2151b. The average outturn of last year was nearly double this, but 
was obtained on a much smaller area. The linseed trop was, however, 
much damaged this yar throughout the coentry by the cloudy weather of 
December and January, which prevented the seed from setting properly, an 
injury to which linseed is very liable. Were it not indeed a rather precari- 
ous crop its cultivation would increase far more rapidly than it doe% since 
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waght for wei^t it Is twice as valuable as wheat, and will grow well on in- 
ferior classes <3 soil ” U 8 B 4 ^ 8 s P* ^ 

The writer having falM to discover any detailed statement of the area 
under this crop, of the seasons and methods of sowing and of reaping, 
kco. See*, has nepablished thoBbove passages from the forecasts and farm 
reports, since th^ deal with some of the results, and the difficulties and 
dangers of linseed cultivation* This confession of want of definite informa- 
tion nas to be made in connection with almost every province in India, for, 
although the trade in linseed has steadily progressed, it has attracted only 
a fractional interest to that of wheat, although the latter crop is practically 
of only slightly greater value to India. 

1V.--BERAR. 

In the Administration Report for 1883-84 (f. yi) of the Hyderabad 
Assigned Districts it is stated that the crop was much injured by excessive 
rain, that the area of cultivation declined by 83/100 acres, while at the same 
time the exports fell off considerably* The report continues * 

"The exports of linseed are almost exclusively of home produce; very 
little is imported. The exports and imports of linseed for the last five 
years have been as follows*-*- 


Year. 

Exports. 

Imports. 

1879*^0 ..*.*** 
18S0B1 .*.***• 
t88i*8z ***.... 

1883-83 a a .... 4 

1883-84 * 

• Mds. 

4f03.ooo 

539,000 

io,95fOOO 

8,so,ooo 

Mds. 

3.700 

9,600 

19.000 

38.000 

60.000 


" The growth of the trade during this period is almost as lemarkable as 
that of wheal ; and it is of more importance as being less dependent on 
imports from outside and consequently more stable in character, berides 
being the more valuable crop.’* 

V.— BOMBAY AND SIND. 

*rhe chief distncts in the Western Presidencv that produce linseed are 
Poona and Sholapur j Khandesh, Ndsik/and Anmednagar; Gujarat and 
Kathiawar ; and smaller quantities south of the Nerbodda and below the 
Ghits. In the railway-borne trade report for 1883-84 it is stated that, as in 
the case of food-grains, the supply of linsCed from external blocks is derived 
from the Central Provinces, holding the first rank, Berar next, with Hy- 
derabad and Rdjputdna following as less important. 

The following passages from the Gazetteers conv^ an idea of the 
methods of cultivation and other peculiarities in the W^tem Presidency. 

^Khandesh {VoL XIL^ / 52%— "The average acre yield is from 250 to 280® 
The cultivation is steadily spreading, owing to the Bombay demand. 
It forms one of the principal and most valyable exports. Deep logmy soils 
seem particularly well suited to the growth of the plant. The seed b bought 
wholesale by wealthy merchants from the cultivators.” " The plgnt is too 
short and tiranch;^ to yield fibre of any value It is never prepgred, and 
many husbandmen are ignorant of the fact that the plant yields |bre. As 
nearly the whole of the seed.is exported, little oil is pressed in the district.” 
Of ffdsikiVoL XV L, too) it is simply stated to bbsown in October gnd 
reajpedin January. Of Ahmadnagar {VoL XVIL,2yo) it is stated*— "Son n 
in r^h black soils, often with gram or wheat, in separate furrows or by itself 
I as a separate crop, and, without water or manure, is harvested in February. 
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The seed is eaten in relishes or ehainit^ and the oil, which is produced in 
the proportion of one pound of oil to four pounds of seed, is used in cook- 
^ Tha fibre of the plant is not used." In Sdtdra {Vol, XlX.y 164) it 
is said to be sown in November and harvested in February. In Dharioar 
iJCXiLy 273) it is known as agashi (Kan.) end Javas (Mar.) : in Bija^ 
pur {XXfIL, ^ig) it is aisht (IGn.) and javus (Mar.). In Kolhapur (Vol. 
XXlV.y i7r) It grows with cotton, late jodri, and wheat. It is harvest- 
ed in^ about three and a half months. iSire linseed oil is expressed for 
painting purposes only. Most of the linseed grown in the State is sent to 
Bombay. Its average outturn is 375lb." 

The following passages from the Experimental Farm Reports and the 
Special Reports of Crop Experiments to ascertain the Yield Acre, may 
be here given : — 

** The last crop selected for special enquiry was linseed. It is in this 
country grown as an oil-seed and never for flax. It is a most delicate 
crop, suffering from various diseases, of which a fungoid disease, probably 
rust, is the most common. Even where the attack is slight and m appear- 
ance the crop has not suffered, it is found that the capsules are only partly 
filled and the yield is thus often reduced by half without apparent injury. 
It is sown alone in Khindesh, but in the ueocan and Southern Mardtha 
Country, chiefly as a row crop with wheat or gram and round the head- 
lands. The flamers of the fonmibe credit the crop with a maximum yield 
of 5oolb in eveiy tdluka in which it is grown. In Khdndesh it is some- 
times taken as a late crop following hdjri of the same season. Linseed 
has seldom been selected by experimenters, and little is therefore on record 
as to Its varjring yield. In the season under report it was almost a com- 1 
plete failure in the Deccan and Southern Maratha Country from preva- 
lence of the fungoid disease noticed above. An experiment was made in 
Dhdrwdr by Mr. H. R. Shirhatti which gave a yield on very poor soil 
(assessed at 14 annas 9 pies per acre, full of limestone nodules and very 
shallow) of 33® per acre. It was here grown as a row crop. Jowdri was 
iMwn with the 4-coulter drill and on every fourth row alternately, OTam and ' 
linseed were deposited on the sown jowdri by the seed tube The yield 1 
of 338) on every eighth row represents a yield of 9X333S297B> on the 
acre of linseed. It will be interesting if this crop could be sheeted 
specially again this year, care being taken to note whether (1) it is tne ole 
crop of the year, or (3) theseedhd crop after an early crop, or (3) a rowciop. ' 
In the last case the number of rows of linseed and of the principal crop 
shown with it should be noticed " (CropExpertmentSy Bombay y p, 5 ), i 

** Since the receipt of instructions of the Government of India to pre- 
pare forecasts of oil-seed along with those of wheat and cotton, this crop | 
has attracted my particular notice, as it is grown in this presidency as an ‘ 
oil-seed and not for flax. This was consequently one of the crops selected ’ 
last ye^ for special enquiry, but only one experiment was made on it oil a 1 
poor soil. So It was then desired that this crop should again be specially j 
selected for experiment this year wherever avanable. Linseed is reported 
to have bean grown in Nisik this year to such an extent as to affect sensibly ^ 
the area under wheat. In the field experimented on, linseed mixed with a ' 
tittle mustard was the sole crop of the year, and though the year’s crop as 
.a rule suffered from the fungoid disease, the plot under experiment 
eiKaped, and the yield (estimated at 14 annas) w 3251b of linseed ' 
with 4|lb of mustard. The corresponding •formulm yield us*4Solb of lin- 
seed. The formulae l^stimate at indiscriminately 50olb the acre in every ' 
tiluka without considering the soil and climate, &c., as was the case] 
found in Dhd^dr last year, appears rather high" (Cfop Experiments, \ 
Bombay. 1886^7, p, 7). * 
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As the result of the crop experiments performed at Khindesh with lin- 
seed it was found, that while the yield worked out by the formula should 
have been 239ft to the acre, the actual produce was 3oS]b. In another ex- 
periment the yield was 3a2lb. Mr. Whitcomba states that 360ft would 
be a good estimate for an ti-anna crop. 

VI.-PANJAB. 

Some twenty years ago Mr. Baden Powell wrote of the Panjdb that 
linseed was extensively cultivated on account of its oil-yielding seed. 
‘Mn Kangra it is thrown in among the stubble after cutting the rice crop, 
and then springs up witnout an)r cultiv.ition.” In many of the settlement 
reports of the province mention is made of linseed. Thus in the Lahore 
report it is shown as sown in October and reaped in March, the and 
twice ploughed and five times watered with a yield of 20 seers per kondL 
The total area under the crop is perhaps under 30,000 acres and the ex- 
ports very insignificant. 

The following passage regarding linseed cultivation in Kashghar may 
be here given : - “ Extensively ciiitivated for its seed in all the western divi- 
sions. The seed is the chief source of the oil used in the country, and the 
cake is given to the stall-fed cattle. The oil-mill or press is ^%o^ked by 
horses or oxen, and is similar to thAt used in the Panjdb. "I he seed is 
sown in April and May, and the crop is cut in October’’ {^Report of a 
Muzion to Yarkand tn 18739 75 ). 
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Vll. & VIII.-MADRAS AND BURMA. 

The amount of linseed* grown in these provinces is too unimportant to 
necessitate separate notices in this work. The reports of the Saidapct 
farm should be consulted regarding the experiments that have been tried. 
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PRICES OF LINSEED IN INDIA. 

o 

In the Transactions cf the Agri.^Horticu It ural Society of India (VoU 
VJIL, pp, i46^2a4)t a paper is given which deals with the market prices 
of staple articles of Indian trade in various districts during 1839, It is 
explained that the value of the rupee had been taken as 2 shillings and the 
seer as 2ft o 02. 14. dr., avoirdupois. The prices are expressed at so many 
seers to the rupee, but reducing these to Pupees per maund, so as to allow 
of comparison w ith more recent returns, the following may be given — 


Localities. 

1 Price pfr maunu in 
THE CHIEF Marts 

1 DURING 1839 

Price per maund in a 
SMALL neighbouring 
Village during 1839. 

May. 

December. 

May. 

December. 

Delhi • . . • • 

Benares . . . • 

Dacca 

Calcutta • . • • 

R 

3 

1-3 to 1-4 
• i-:>-o 

1-4 to 1-7-0 

i 

: »• 

R 

3 -S 

1-2-0 

l-l-O 

R 

3-15 

1-7-0 

i I-l-O 

i — 

--•A:.— 


The department of Finance and Commerce annually publish a return 
of Prices and Wages in India : in that publicatidh the wholesale rate ^ 
linseed in Calcutta is giv6n since 1843. Itw<»uld perhaps serve no good 
purpose to enumerate the pria*s in all these years, but the following may 
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be quoted January i843»R2-5-oafnaund ; July 1844, Ri* 15-0; January PBICES, 
1847, R2-3-0; July 1848. R2-3-0. Ten years later January 1857, R4*2-o 
andjuly l848t fc4-a-o ; January 1867, R4-12 ; July 1868, R4-io^. 

The following statement exhibits the prices during recent years from 
18761— 
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perhaps a still more instructive Ublc, obtained fiom the Reports 
of the Bengal Chamber of Commerce, uould be the following • 
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The table on the page opposite shows the position of the Calcutu Linseed 
Trade during each fifth year since 1873* via., rate of exchange ; price in Cal- 
cutta and in England ; railway freight from Cawnpore to Calcutta ; steamer 
from Calcutta to London ; and shipping charges. It concludes by exhibiting 
the actual amount of linseed exp9rted from each of the four principal ports. 
It will be seen that during these fifteen years exchange fell from 15. i 
to 15. 4f$d. on bills at six months. Coincident with that depreciation in the 
value of silver, tne English price of linseed declined from t6s, to 375. 6d. per 
410ft, but the Indian value fluctuated above and below an average of 
R4-5-8, reaching its maximum in 1879 its minimum in 1876 

at E3-9. Thus it may practically be said that the actual value of Indian 
linse^ was attained about the time of the annexation in 1857, and that it 
has maintained an average price ever since, namely, R4-S-6 per maund. 
The most serious reductions that have taken place have been in the railway 
and marine freights and in the shipping charges. Taking Cawnpore as an 
example, and it is one of the most distant important centres of supply, the 
railway freight was reduced, during tbe past fifteen years, from R75 to R53 
per loomaunds, and the freight to England from £3-5-0 to £1-13-9. 


PRICES. 


LINSEED OIL. 


Percent^Lge of Oil obtained. 

In an official correspondence regarding the desirability of opening out 
Linseed Oil Mills in India, Mr. Luchman Parshad Barmah, Superintend- 
ent, Cawnpore Experimental Farm, gave the following particulars regard- 
ing the yield of oil ; — ** The amount of oil from a given weight of linseed, 
varies with the different varieties and also with the age of the seed. Fresh 
linseed < pressed just after it is gathered from the field, will give a larger 
quantity of oil than the same weight of old seed. Bold seed gives higher 
percentage of oil than small variety ; and a white variety of Jalaun gives 
higher percentage than either of these. In the experiments tried last year 
at the Cawnpore Experimental Farm the following percentages were 
arrived at with the different varieties. The oil w'as pressed in a country 
kolhu and just after the harvesting of the seed - 


White seed ... 
B«ld red . 

Small . . . . 



•Percentage 
ol oil to seed. 

• Percentage 
of cake 
to seed. 

Loss. 


35*1 

54*2 

107 


31*2 

64*8 

4*0 

• 

29*6 

67*1 

3'3 


•Tn a letter to Mr. (now Sir E.) Buck, dated February 27th, 1880, Sir 
James Oaird, of London, gave 130ft as the weight of oil in 410ft of see<f, 
which amounts to 31*7 per cent, on the weight of seed pressed. 

" The information collected f*'om Ulis — men who have made oil-pressing 
thor profession-— gives the quantity of oil from 25 to 30 per cent, of the 
weight of seed pressed. I think we may fairly expect 30 per cent, of oil 
good seed is employed.” 

In conversation with the Superintendent of a large Indian oil mill the 
wri^ learned that 20 per cent, would be an exceptionally Idw average 
of oil from good flnseed. But rt | seems probable that with native 


OIL. 
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* The seed was weighed after it was thoroughly deaoed and was going to be 
wewhsd a week after prsssiog when the dirt present ia^he oil 
>ad settlecband the cake had lost iU moisture. 
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appHances evw less than 30 per cent, is obtained. The following passage 
alludes to native methods of extraction of the oil 

^ *• It is g^own in South Shahabad principally for home consumption, and 

IS used largely fw lamps under the name of Tease-ka^til. Under the 
native proccsSf which is the same as previously described, it produces 15 
per cent, of oil what it produces with the European method 1 am unable 
to say. The native method produces a tolerably clear-looking oil, but it 
smokes much in burning, showing that a large proportion of v^etable 
fibre finds its way through the rude press into the pure oil : considerable 
quantities are grown near the Ganges for export. The price varies much 
^cording to the season and the quantity in the market. I have known 
it sell for R40 or £4 sterling per ton, and I have known it fetch double the 
price (your. Agri.^HorU Soc. India, Old Series, VoU XIL, 342). 

Quality of Indian Linseed Oil. 

In 1855 Ur. F. Roylo wrote on this subject : — “ It may appear 

remarkable that Linseed oil should be imported into Calcutta, when so 
much linseed is exported for the express purpose of yielding its oil. This 
is in consequence of the linseed oil of India being considered as not pos- 
sessed of the full drying properties of the oil prepared in Europe. But 
there is no doubt, this is owing entirely to the Indian Linseed being ex- 
pressed More the mustard seed has been separated with n hich it is com- 
monly mixed, in consequence of the two plants being often grown together. 
Mr. Bowen informed the author that, when connected with one of the 
light-houses in India, he had at one time under his charge some plate 
glass. This he made use of to separate the two seeds, by placing it on a 
slope ; the round seeds of the Mustard 1 oiled off, while the l.inseed merely 
slipped down. These, when expressed, yielded as good drying oil as any 
he ever obtained from Europe. The same fact is confirmed by the follow- 
ing statemc^nts. 

In a report from Mr. W. Ewln, Branch Pilot, to Captain W. Hope, 
Master- Attendant at Calcutta, he acknowledgt’S the receipt of five gallons 
of linseed oil, mede at Ihe Gloucester Mills, situated below Calcutta : — 

beg leave lo say 1 painted my boat inside green with the above oil. 
Without the assistance of turpentine, and it dried within the space of twenty, 
four hours. 1 do not hesitate to say thetefore if the above oil, agreeable to 
the muster, be given, that it is equal to the linseed oil received from the 
Honourable Company’s Marine Yard, said to be from Europe. Sand- 
heads, H.C.P.V. Sea Iforse, 2nd January 1837.’ 

•• So Mr. W.CUrk, commanding H.C.F.S'. V. Hope, writes. 14th Decem- 
ber 1836:— M have to report, for the information of the Master- Attend- 
ant, in reply to his letter (No. 39) of the 7lh ultimo, that 1 have painted 
the Hope, outside, with the Gloucester Mill oil on one side, and that sup- 
plied by the Naval Store-keeper on the other,— Ix^th laid on at the same 
time ; and of the two I must give the preference to the former, in dirying and 
bearing a better gloss.’ ” , 

. Since the above was written the subject appears to have beeQ spasmo- 
dically discussed, Indian writers maintaining tnat if carefully prep|rd (aM 
having been fre^ from the rape seed with which it is purposed or acci- 
dentauy mixed), the Indian linseed affords an oil by no means |nfmor to 
that obtained from European seed, while European reports, mostlyiit is con- 
tended, from interested parties, affirm that it is Itonsiderably inferior. It 
will be seen from the remarks below that meanwhile the foreign exports 
of linseed have increased to a far greater extent than have those of 
alffiost any other single article of Indian agricultural {iroduction, so that 
thers can be no doubt the oil hasxoroe into extensive use intEurope, It 
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18 thus somewhat surprising that I ndian capital shoula have, up to date, 
been almost entirely aivertra to other channels instead of a fair proportion 
being devoted to a competition with European oil mills in the production 
of linseed oil. By this means unnecessarily heavy freight charges have 
had to be paid on one of India's most important crops, the cake and man- 
ure, which should have been left in the country, have enriched the cattle 
and fields of other parts of the world, leaving India to have a relatively 
smaller net gain in the linseed transactions than might be supposed from 
the magnitude of the figures of foreign export. 

Saim>les of Linseed oil were sent (in 1887) from Madras to Ma- 
jesty's secretary of State for valuation. The reports of the brokers were 
not very favourable. The oil was pronounced ** mr below what it should 
be if proper appliances are used for crushing the seed." ** The oil appears 
to have been expressed from Linseed which has been mixed with other 
sorts of seeds." ‘‘The result of th^ admixture is an unusual taste and 
odour." ** The oil is deficient in the arying properties which characterise oil 
expressed from pure linseed." ' “ The oil would oe saleable here at about 
per ton below the market price of merchantable linseed oil which to-day (21st 
April 1887) is quoted at ^20- 10 per ton." Similar opinions were expressed 
by the other brokers who examined the Madras samples. These opinions 
were duly publisined m India and called forth a protest from a well-known 
Calcutta firm, who maintained that opinions upon ordinary native-made 
linseed were likely to damage the trade in the pure article (such as that pre- 
pared by the Gourepore Company, Limited), since the oil expressed from 
Linseed and Mustard mixed, the ordinary native method, was ceitain to 
possess a much lower drying property than pure European linseed, or, 
indeed, than Indian linseed. In support of this statement the late Dr. 
Waldie's report on Gourepore Linseed oil was submitted for the information 
of Government. Dr. Waldie was, for the purpose of analysis, furnished 
with two samples of oil, one of the Gourepore ordinary trade oil, the other, 
Engfish Linseed oil furnished for the purpose of comparison. Dr. Waldie 
wrote that the colour of the English oil was a little darker than the Goure- 
pore; that the smell of both was nearly alike even when heated, neither oils 
giving evidence of the presence of any substance other than linseed. The 
Sf^ific gravity of the Indian oil at 6o®Fh. was found to be 933 compared 
with water as i,coo, the Englishq;34. The solubility of both oils in alcohol was 
practically the same (rsS per cent Indian and 1*63 per cent. English). Dr. 
Waldie then tested the oils for purity and found the Indian to vary from 
the English no more than is known to be the case between most of the 
qualities mrt with in Europe (Russian, Dutch, English, 8cc.). With regard 
to their drying property Dr. Waldie wrote ; ” Both oils spread thin on small 
porcelain basins and exposed to a moderate or gentle heat, dried in about the 
Mme time, and the dried oils appeared equally firm." The English was 
browner in colour ; but “ there is no apparent difference by this experimdlt 
between the two in drying properties.” 

It would. thus seem that pither the Madras oils reported on by the 
^ndon brokers was prepared indifferently, the seed not having been freed 
from the frequent adulterant^mustardse^— or that Madras Linseed yields 
a much inferior drying oil to .that obtained from other parts of India. 
Mtrzapc^e seed is r^rted to yield more oil and of M better quality than 
^ w Eastern Districts of mngal. It lyould thus appear tiighly prob- 

we Aat not only is %hite linseed quite different from the red, but that 
* k certain tracts of India affords better oil than that from 

^hcr parts of the country. It would thus seem desirable, as one^of the 
nrst steps towaitls the establishment of extensive oil mills in India, to have 
tne exac* properties of tlie oil of the various races of seed separately 
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and carefully prepared and tested. From the numerous reports that have 
appeared it would seem that the white linseed may expana into a trade of 
considerable magnitude, and that too even should it prove of less v^ue as 
a drying oil. 

Price of Liascad OU and Linseed Cake. 

The best oil sells (wholesale) in India from Ri-8-0 to Rl«i2-o per gallon 
for raw oil, and at Ri-io^ to Ra per gallon for boiled oil. The oil-cake is 
shipped to England for sale and is said to realise from £6 to ^'7 per ton. 

For further particulars regarding the properties and uses of Linseed- 
cake see the Article Oils. 

INDIAN LINSEED OIL MILLS- 

The following passages from Mr. L. P. Barmah’a report may be here 
given. He describes three methods of (and the machinery used in) expres- 
sion of the oil 

(a) Kolhu*—li\i\s consists principally of a thick block of wood with a 
cavity in the centre, which receives the seeds, and a moveable rod which, 
with a few minor arrangements, is made to revolve in the cavity of the former 
piece and thus press against the seed ; the oil which is thus expressed 
runs out through a spout. The cost of a medium-sized press of this de- 
scription is about R6, and the bullock reouired to work it can be had for 
Rio or Ri 2. It presses 7 seers linseed a aay, working eight hours, or nearly 
5 maunds a month. It is attended to by women, on whom it devolves as 
one of their household duties $ but if worked by hired labour, a man on 2 
annas per diem would be required for every three presses, which amounts 
to Ri- 4 per month per press ; the man would look after the bullocks toa 
Taking all the year round, the cost of feeding a press bullock amounts to 
Ro-1-3* per day, or Rz-5-6 per month. 

^ The wear and tear of the press amounts to 5 annas per month. To 
these we may add interest at o per cent, on the capital invested in the 
manufacture of the holhu and purchase of bullocks, amounting to a 
monthly expense of R9-1-4 nearly. Thus the total cost of working a kolhu 
per month, during which it will press 5 maunds seed, is R3- 15-10 


, aa u. p. 

Labour .140 

Feed of bullocks , .#. • . .256 

Wear and tear of the press 050 

Interest on capital .014 


3 »S *0 

••Therefore, the cost of pressing 100 maunds seed by a native press 
amounts to R 79-12-8.’* 

• •• (d) English Hand Press , — This was once used by a firm in Cawnpore, 

but hndii^ it difficult to dispose of the cake and oil, the attempt was aban- 
doned. The press consisted of two strong screws and a nttmjber of iron 
plates. The seed was ground by an Esiglish binding mill, placed in a 
piece of gunny cloth and then put in between ea^ pair of platc^ ; when all 
the plates were thus occupied, a fire was created by burning coal on the two 
sides and the sdl‘ews tightened. The pressure assisted by heat expressed 
the oil, yhich ran down a channel into a reservoir where it collected. 
About 1} maund of linseed^was thus pressed at a ^ime, each pressing taking 
an hour and a half and done by four coolies, who received Ro-2-6 lor every 
pressing ; two of them worked the press and the other two covered the seed 
in gunny cloth and took rest. About 10 maunds of seqd was thus pressed 
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lav of 12 hours by one of these presses* The cost of pressing lo niaunds 
ea by each press may therefore be taken at : — 


Labour employed, in grinding at 2 pioe per maund of seed 
Ditto in pressings at 2| annas per maund 

Coal worth 4 annas for every pressing . • 

Gunny doth renewed after every 10 or la pressings 


JIf a.p. 
050 
I 4 o 
a o o 
I o o 


& 


Total .490 

** From the reservoir the oil was carried to the boiling-pan, where water 
was added to it in the proportion of 1 to 40, boiled for about an hour and a 
half, and then removed to a strainer. When the oil sufficiently cooled down 
It was put in canisters. About 32 maunds of oil could thus be boiled 
in a day.** 

English Steam Prsrs.— Mr. L. P. Barnuth gives particulars of 
an English steam press that was formerly established by Guru Prasad, a 
merchant in Cawnpore. About 100 maunds of seed could be pressed a day 
at a cost of R 18-4-5, but wood, instead of coal, was employed, the cost m 
manufacture being (as afterwards shown in the correspondence on the subject) 
unnecessarily him. 

Mr. J. E!. 0 *Oonor, m the Statistical Tables for British Indi^ shows that 
there were in 1889-90 some seventy oil-mills and oil-wells in India. He does 
not mention, however, the Gourepore Company, Limited, the only Indian 
mill that is believed to be exclusively devoted to Linseed. The writer under- 
stands that the Gourepore Company produce about 700 gallons of very 
superior oil daily, which enters into competition with import^ oil, and finds 
a ready and profitable sale. In the official correspondence, towards which 
Mr. Lachman Parshad Barmah contributed the report laid under fre- 
quent contribution here, it was contended that oil-mills should, if possible, 
be in the future established near the seaport towns. Ihat the railway 
charges in India were more favourable to the carriage of seed tflan oil, hence 
the ^vantage of expressing the oil at the end instead of on the line of rail- 
way transport. The discussion that ensued seemed to proceed from the 
basis that the object in view should be the export of oil instead of oil^seed, 
thus leaving as much of the cake as possible in this country, to improve^he 
cattle and soil of the regions of^ which so exhausting a crop as lins^ 
was systematically grown. The opponents of this idea of coastwise mills 
held that if once the seed was removed from the actual district of production, 
the cake would never find a market in India, as the cultivators could not 
afford to pay railway freight on its return. The oil hitherto produced in 
India has, however, found, its best market in India itself, the cake alone being 
exported. It would thus appear that when (if ever) extensive oil-mills, for 
the purpose of exporting oil to the American, Australian, and European 
markets, are established in India, the cake also will have to be exported, so< 
that, except in the sense of opening out a new industry, a new field of labour 
and of investment of Indian capital, this country will not benefit any more 
.^an it is now doing by the large tnarket that it has established for its linseed. 
There would seem no good reason, however, why India should import any 
linseed oil. Mijls should exist sufficient at least to meet the entire Indian 
mafket for the oil, for even if slightly inferior as a diwing oil, this should be 
more than compensated for by a saving in price equivalent lo thej^freight to 
Europe of the seed and the return charges in bringing the oil to the shores 
y^dia. Many years will doubtless pass by before the Indian cultivator 
will realise that it is in their best interests to keep a large proportion of the 
cake to feed their own cattle and manure the flax fields* 
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INDIAN TRADE IN LINSEED. 

Or. Royle, some thirty years ago, wrote: "The large exports of Lin- 
seed from India have freouenity been mentioned. It is oesirable. therefore, 
to give some of the details. By these we may observe, that though com^ 
farativefy a recent trade, the article is already known to other countries 
besides England. The first exports of Linseed were made from Calcutta 


by Mr. Hodgkinson and were^ 


la the year 183a, to the extent of 10 buahels. 

,, 1833 „ 2,163 maunds. 

„ 1834 „ a,8a6 „ 

M *837* 3a*3a7 ti 

„ 1839 „ 1.67,601 „ 

M 1850 ,, 7*^5>49^ •» 

It has already been stated that no mention occurs in M {(burn’s Otient* 
ai Commerce of linseed, a fact that confirms Royle’s statement that 
the article began to be exported from India only about 1832. In the year 
1850-si, while Calcutta exported 765496 maunds, valued at R 15.30,902, 
Madras exported 801 cwt., valued at R2,27i, and Bombay, 50,112 cwt., 
valued at R 1,70,539. But in the following year Bombay is shown to have 
exported 114,309 cwt., and according to McOulloch’s Commercial Dic^ 
ttonary. Great Britain imported from all sources, during 1851, 630,471 cwt. 
of Imse^, of which Russia furnished 417,950 cwt., the " British Territories 
in the East Indies ” standing next in importance, vis., 03,814 cwt. 

In the Annual Statement of the Trade and Navigation of British India 
with Foreign Countries for the year 1866-67, the value of the exports is 
shown to have been (for that year) R75,04,6i5. Along with gmgelly, rape, 
and other oil-seeds, linseed was then subject to an export duty, and tne 
amount of revenue thus realised on oil-seeds is shown to have been 
R5, 57,808. Ten years later (1876-77), the exports of linseed amounted 
to 5,614,617 cwt., valued atR3,oi,54,374, the duty having been some years 
before removed. In 1886-87 the exports amounted to 8,656,033 cwt , valued 


before removed. In 1886-87 the exports amount 


aty navi 
ed to 8,1 


656,933 cwt , valued 


at R5,I7,92>9U; last year they wcre846i,374 cwt., valued at R5,o5,79,22i, 
Comparing the averages for the quinquennial periods from 1873-74 to the 
present date, it will be found that the trade shows an increase of 224 piT 
oent. in weight and 278 per cent, in value. But these figures exhibit the 
foreign exports only, though it may bj said they very nearly convey an 
idea of the total value of the Indian transactions in linSeed. They show, 
at all events, that the trade has expanded froifk about 3 cwt. in 1832 to 
8,461,374 cwt. in 1888*89. We may assume (for the purpose of demon- 
strating the full meaning of this expansion) that the Indian local demand 
has remained stationary during these years. To produce the extra amount 
demanded last year over that in 1832, the total area of linseed cultiva- 
tion in India must, at the lowest estimate, have increased by 4,230,682 
acres t 

If now we turn to the land or trans-frontier imports and exports, we find 
that, for the past three years, Nepil has exports to India (Bei^al) on an 
average some 175,000 cwt. of linseed, v&Ium at R39,3D^ooo. The trans- 
frontier exports from India are unimportant, the major portioii going to 
Kashmir. « 


* In Agri.'-Horti. Soc^Jour, for 1842, it is stated the exports fitom India m 
1835-36 were, according to Mr. Bell of the Calcutta Cuttom House, 1, 63,^99 niMnds 


1835-36 were 
or 6,044 tons. 


t Estimated at 2 cwt. per acre, a very low yield. According to Bombay crop ex- 
peKmentsthe yield is vanoaaly stated from igd to 239 and 36012 an acre or, say, 3 cwt. 
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The total amounts of linseed shown as carried by rail and river, 
were in i88^8q said to have been 1. 14,08,389 maunds, valued at 
R4»35><9>349* largest exporting province was Bengal with 54,05,056 
maunds, the bulk of which went to Calcutta to meet the foreign trade from 
that port. Next in importance as exporting were the North-West Pro- 
vinces and Oudh with 26,87,088 maunds, of which over 30,00,000 maunds 
also went to Calcutta. Bombay exported 7,55.052 maunds, of which nearly 
the whole went to its port town to meet the Bombay foreign exports. The 
(Central Provinces, Berar, R4jputana, and Central India eacn exported 
nearly similar quantities and to the port town of Bombay. Thus it will be 
seen that the foreign exports from Calcutta are drawn from the Bengal Pro- 
vince and the North-West Provinces; the total imports into Calcutta from 
all sources amounted in 188S-89 to 75,22,764 maunds, while those into 
Bombay came to 3^,51.935- 

The supplies drawn by Calcutta and Bombay (the chief marts in the 
foreign trade) are also slightly augmented by the coastwise transactions, 
particularly in the case of Bombay For example, in the year 1888-89, Bom- 
bay received from Sind 1,794 cwt., valued at R 11,154; from Goa 32,878 
cwt., valued at Ri.97,736; frohi Cambay 3,037 cwt., valued at R 10,257; and 
foom Kathiawar 129 cwt., valued at R783. It will thus be seen that the lin- 
seed exported frorp Bombay is drawn from Bombay Presidency, Sind, the 
Central Provinces, Btrar, Rdjpuiana, Goa, and Kathiawar. The Panjdb 
produces very little linseed, but doubtless what it does yield finds its way to 
Calcutta along with that from the North-West Provinces. From the above 
review of the internal trade in linseed it may be admitted to have been 
shown that the most extensive areas of production are Bengal and the 
North-West Provinces. This idea is confirmed by an inspection of the 
details of the total amount (8461,374 cwt.) of the foreign exports, from 
which it will be seen that Bengal Calcutta) exported 5,659,402 cwt. ; 
Bombay 2,797,246 cwt. ; Sind 075 cwt.; and M^ras 3,961 cwt. Of these 
foreign exports the United Kingdom took 5,295,175 cwt., valued at 
^3,06,36, 1 95; France 1,375,689, valued at R 88,39, <^4; United States 

712,042 cwt, valued at R44,94,35o; and Holland 524.223 cwt., valued 
at 1(32,19,603. The balance went to other countries, of which Belgium 
figures as highest, having taken 218,193 cwt. It will thus be seen tijat not 
only has the Indian export trade in linseed increased during the past fifty 
years until it has assumed a gigantic form, but that the European demand 
has been the chief und only cause of this expansion. In 1851 (less than 
forty years ago) the total demand in Great Britain for linse^ amounted 
to only 630,471 cwt., whereas last year India alone furnished the United 
Kingdom with 5,295,175 cwt. 

Statistics cannot be obt.'uned for (he present or past' Indian consump- 
tion of linseed, but it has certainly not materially increased during the past 
forty years, for no large and new industrial uses of linseed have 
brought into existence-*a statement abundantly proved by the fact that 
little or no linseed oil is expressed in this country by the Natives. As 
already remarked, there is practically only one linseed oil-mill in India, 
and the oil it produces is mainly, if not entirely, used up by exotic de- 
mands, since the people of India use only the small quantity of linseed 
.necessary for the house paint employed by the well-to-do. The bulk 
of the people of India have not now, nor apparently did they ever have, 
any very importaiU use for ^ linseed or dinseed oil— a statement con- 
•firmed by the wane of definite historic evidence of cultivation betw'een 
the development of present foreign trade in linseed and the classic 
mords of thejuses of flax, or what most writers accept as flax in Sanskrit 
literature. 
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LIPPIAi Linn.: Gen. PL, It., 114^. 

[ 1463: Verbenacej:» 

Lippia nodifIoia» RUh.; Pi. Br. Ini., IV., 363; Wight, Ic., t. 

SjtL— V bRBRMA NODtPLORA^ Unn. ; V. CAPITATA^ F^sk. f BlAIRIA NO- 
DipLORA, Gmrtn. f Zapania nodiplora, Lamk.; Lantana sarmbk- 

TOSAaiuf REPRNS, Sprtf^. ; pHYLA CHINBNSIS, Lour 

^ftn.~^BkitH>kra, Hind.; L4dra, N.-W. P.; Mokna, bkkan, bakan, jal * 
nim, dried pUnt—jraraAA Pb. ; Wakan, SiNu; Tan, Dbc. ; 

FaMia, Bomb.; Raioliyd, Mar. Cf Guz. ; PodAialei, '1am. ; Bokeftaku, 
Til.; Harimanadaiia , SiNO. ; I<^ajAt>a, Sans. 

ReferBacat.— Gibs., Bomb. FI., 198; Stswari. Pb. PL, 166, Ains- 
lio, Moi. Ind,, II., SiS; Dymock, Mni Mid. W. Ind., 2nd Sd., S99 ; 
Honigbirgir, Thiriyfivo Yiars in iho Easi.II.,3oo ; S. Arjun, Bomb. 
Drugs, lOS; Murray. PL and Drugs, Sind, 175 » Atkinson. Him. DtsL, 
3tSi Ind. Fonstir, XII., /p; Gaosttars.’-^N.^W. P., I., S3, IV., Ixxvt. 

HaMtet.— An evergreen undershrub, common in wet places through- 
out India and Ceylon, distributed to all tropical and warm-temperate regions. 

Medicine.— Ainslie writes: **The tender stalks and leaves ^ this 
low-growing plant, which last are in a slight degree bitter, the native prac- 
titioners prescribe, when toasted, in cases of children’s indigestion, to 
the extent of two ounces in infusion, twice daily ; it is also ordered as a 
drink for women after lying-in.*' Stewart states that it is considered 
cooling by the natives of the Panjib, but in the time of Honigberger it 
apj^ars to have been regarded as of very little medicinal value He writes : 
^ The natives know the plant, but very seldom use it.’* He himself con- 
sidered it valuable in ** ischury, stoppage of the bowels, and pain in the 
knee-joint” Dymock states that it is used in Bombay as a demulcent in 
cases of gonorrhcsa. 

Liqueurs, see Spirits, Vdl. VI. 

LIQUIDAMBAR, Linn. ; Gen. PL, I., 66g. 

Liquidambar Alting^ia, BL; see Altlngla ezcelsa, Noronha: Vol. 

i.^ SOI. 

L« orientalis, Miller; DC., Prodr., XVI , 138 ; HAXAMELiDEa. 
Liquid Stoeae, Liquidambar, Rosl Malloes. 

Sya.— ’Liquidambar imbkrbb, Aiton. 

Vtnkm^StUraSf meih-sita, ndgorigond. Hind. ; Silka, stlaras, Beno. ; 
Sildras, salajei, usturuk. Bomb. ; Stlarasa, M vr. ; Muh-sUa, sildras, 
Guz.; Nsrt^arishtppdl, Tam.; Shild^rasam, Tel.; Rasamalla, Malay.; 
Nantayu, Burm. ; Rasamalla, Malays. • Stlhnka, Sans. ; Miak-Sayslak, 
ustsruek, msaMubant, salajet, moah, sUlarus, cotter mtja, Arab.; 
Meih-sila, asle-lubni, Pbrs. 

References.— Man. Txmh., 174 f Ainslie, Mat, Ind., /., 40$; 
(PShaughnessy, Beng. Di^pens., Z55, 6w; Moodeen Sheriff, Supp, 
Pkarm.Ind., 169 1 U. C. Dutt, Mat. Med. Hind., 166, 3iS f Dymock, 
Mat Med. W. Ind,, 2nd Ed„3i3 ; D. fl anbury, f» Pkarm. Jour^ XVI., 
417, 461 ; XXII., 436 ; Fluck. & Hanb., Fharmacog., 27 it V. S upspens., 
fSth Bd., i373, 1686 Bent. 6* TVfin., Med. PL, 107 1 S. Arfun.Bomb. 
Drugs, tSOf Year Book Pharm.. 1^74, 293; Btrdwood, Bomb. Pr., 8i ; 
Bal/our, Ckdop,, II., 78J ; Smith, Die., 247 / Ind. Forester, II., id/, 408 ; 
X j 48s* ^ 

Habitat—*' A handsome, airobraceous tree, resembling a planei grow- 
ing to the height of 30 to 40 feet or more, and foriding forests in me ex- 
treme south-western part of Asia Minor. In this region the tree occurs in 
the district of Sirahala, near Melasso, about Budrum f ^ ancient Hali- 
carnassus), and M^ghU, also near Giova and Ulld in the Gulf of Giova, 
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and lastly near Marmorizza and Isgengak opposite Rhodes/’ ‘*The 
tree is not known to mw in Cyprus, Candia, Rhodes* Kos, or indeed in 
any of the islands of the Mediterranean” (Hanhury), 

Medicine.— L iouid STOR AX has long formed an important article of 
medicine in this country ; indeed, FlOckiger AHanburystate that as early 
as the first century it was exported by the Red Sea to India. For many cen« 
turies it has been, and still continues to be, an important article of export 
from Bombay to China. Hanbury’s investigations have proved that the 
solid storax of the ancients, which was derived from Styiu officinale. 
Linnet and was always scarce and valuable, has, in modern times, entirely 
disappeared from commerce, and has been replaced by the bal^m now 
under consideration. 

The method of extraction and pnmaratton is described by Hanbury 
as follows : — The extraction of Lfquia Storax is carried on in the forests 
of the south-west of Asia Minor, chiefly by a tribe of Turcomans called 
Vuruks. The process has been describe on the authority of Maltass 
and McCraith ot Smyrna, and of Oampball, British Consul at Rhodes. The 
outer bark is said to be first removed from the trunk of the tree and rejected: 
the inner is then scraped off with a peculiar iron knife or scraper, and 
thrown into pits until a sufficient quantity has been collected. It is then 
boiled with water Ir a large copper, by which process the resin is separated, 
so that it can be skimmed off. This seems to oe performed with sea water ; 
some chloride of sodium can therefore be extracted from the drug. The 
boiled bark is put into hair bags, and ^ueezed under a rude lever, hot 
water being added to assist in the separation of the resin, or, as it is termed, 
yogh, t.s., * oil.’ Maltass states that the bark is pressed in the first in- 
stance per s$t and afterwards treated with hot water. In either case the 
products obtained are the opaque, grey, semi-fluid resin known as Liquid 
Storax, and the fragrant cakes of foliaceous brown barx, once common, but 
now rare in European Pharmacy, called ” Cortex Thymiamatis.” 

Description. — ^The balsam is a soft, viscid resin, usually of the con- 
sistence of honey, heavier than water, and greyish-brown in colour. It 
always contains water which by long standing rises to the surface. When 
heatra it becomes dark brown and transparent ; when spread out in a 
thin layer, it partially dries but does not lose its stickiness, when free from 
water it dissolves in alcohol, spirit of wine, chloroform, ether, glaciaf acetic 
acid, bisulphide of carbon, %nd most of the essential oils. It possesses 
a pleasant balsamic smell when old, but when recent, has an unpleasant 
odour of bitumen or naphthalin. Its taste is sharply pungent, Durning, 
and aromatic. 

Chbmical Composition.— For an account of the composition of this 
drug, which, not being of Indian origin, need not be fully discussed in 
this work, the reader is referred to the exhaustive description in FlUckiger 
& Hanbury’s standard work. It may be mentioned, however, that the 
principal constituents are styrol^ a colourless, volatile, liquid hydrocarbSn; 
styractHf a crystalline solid ; cinnamic acid; a resin, ana an essential oil. 

Therapeutics. — Liqui^Storax is a stimulant expectorant like the Bal- 
sams of Peru and Tolu, and Benzoin, but except as a constituent of the Com- I 
pound Tincture of Benzoin, is, at the present day, little prescribed in Euro- 
. pean medicine. Locally applied it is stimulant, antiseptic, and disinfectant, 
and h^ been muchadvocat^ of late years as an application for .scabies and 

f ihthiriasis. For this purpose it is mixed, with olive or linseed oil. It is 
nteresting to find fhat this property of the drug appears to have been 
known to old Sanskrit writers, by whom it was considers ** useful in affec- 
^ons of the tl^roat, copious ptn-spiration, and skin diseases ” {U, (J. Dutt), 
By Muhammuan physicians it is esteemed as a tonic, resolvent, s^ppura- 
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tiv^ and astringent Thus Dymock writes : ** It is prescribed as a pec- 
toraly and is thought to strengthen all the viscera ; applied externally u is 
supposed to have a similar action upon the parts with which it comes in 
contact. It is a favourite application to swellings* and in Bombay is much 
used in orchitis, the inflamed part being smeared with it, and TOund up 
tight in tobacco leaves.*’ It b also largelv used in perfuming medicinal 
oih. Altinf^ escelsa (Vol /., 20i] yields a very similar resin, which 
has been said to equal, in its medicinal properties, that now under con- 
sideration. Waring, however, wrote in the Pharmacopeia of India, that he 
had tried it as an expectorant without satisfactory results, and that, as far 
as his experience went, it appeared to be of little value medicinally. 

Trade— As this drug is not returned separately in the statistical tables 
of imports, the total tr^e in the article cannot be soecified. Dymock 
states, however, that the imports into Bombay in 1881-82 amounted to 363 
cwt. from the Red Sea ports, and valued Ri6,i54. It is probable that a 
considerable proportion was re-expcrted to China. 

Liquorice, see Glycyirhlza glabra, Zana. « Vol. III., 

Liquors, see Melt Liqnom, p. 134. ; also Spirits, VoL VI. 

Litharge, see Lead. Vol. IV., 603. 

LITHOGRAPHIC STONES. 

Lithographic Stones, Geol. of Ini^ III. ( Economic, Ball), ssh. 

References.— Baden Parnell, Pt. Prod., 45 ; Balfour, Cyclop. Ind., //., 
7a9; in SeL ReCtp Mad, Govt (/^ 65 ), II,, 3S ^ AHm, , C. Prov,, Ao. 
IKstribotiolU— Stones suitable for lithographic purposes are at present 
almost entirely imported from Europe and are sold by weight at high 
prices* An indigenous stone of this description is a great desideratum, 
since most native printing is by lithograph. This fact, combirfed with the 
high price of 'European stones, led to trials being made of Indian material 
soon after the introauction of lithography in 1822. Stones with the neces- 
sary qualities, however, are not of wide distribution ; and since most of the 
limestdnes in India belonged to the more or less altered series of tran- 
sition rocks, they were found to be hard, splintery, and difficult to dress 
and polish. They have accordingly proMira only fitted for rough work, 
and, as Ball writes, The fact that they are not used, at least to any ap- 
preciable extent, while high prices continue to be paid for European stones, 
u the strongest argument against their being of any substantial value.” 

The following are enumerated by Ball as the localities from which 
lithc^aphic stones are said to have b^n obtained in' India : — 

i/fldpo5.— Bellary, Karnul, Guntur, and Masulipatam. The best ap- 
pear to have been derived from the metamorphosed limestone of the Karnul 
district, but even these are harder, more splintery, and less tractable than 
European stone. 

Bengal. — The limestones of the Lower Vindhyan series early attracted 
attention, but are not sufficiently pure and homogeneous to he depend- 
ed on. 

In 18.43 small samples from Biirwa were sent to the Asiatic 
Lithographic press and were favourably reported on, but further risearch 
appears to/iave proved them to be unsatisfactory. f 

Central Provinces. — Stonis of a serviceable kiitl have been found in 
Rail >ur, and were at one time used in the jail press of that district. 

Rdjputana,-^Ba\\ writes; •’Of all the suggested substitutes of indige- 
nous ^tone for that imported, a yellow' limestone obtained in the Jesalmir 
State r^pears to have been of greatest promise ” Attention was flitt drawn 
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to it, about sixty years ago, by Oaptain Boileau in Gleanings in Science, 
I., and the Indian Review, liL He stated that it was not suited for fine 
chalk drawinKS, but could be used for all other purposes with the ordi- 
nary materials The chief point dwelt upon is the method of polishing 
which it was found necessary to adopt. The stone, being hard, brittle, 
and semi-crystalline, could not be polished with the ordinary sl^k stone 
and pumice, but rubbers of lac and corundum, coarse, then medium, then 
fine, followed by polishing with calcined peroxide of tin, were found to pro- 
duce g^ results. 

.Bombay.— The limestones of the Kaladgi and Bhima series have been 
tried, but nave failed to give rise to a demand. 

Panjdb . — Baden Powell writes : ** Some kinds of native stone are in 
use, but the European are always preferred for the finer kinds of work, 
and where great sharpness of delineation is required in the print.”- 

Ball, in summing up the remarks from w^hich the above has been con- 
densed, writes : *' It would seem, judging from the geology, that in the Salt- 
range and in Cutch, there are better chances of finding a limestone suit- 
able for the purpose than anywhere else in India.” It may be mentioned 
that the best European stones are obtained in quarries in the oolitic rocks 
of .Solenhofcn near Munich, and in Pappenheim on the Danube. A per- 
fect stone IS compact am! homogeneous, free from veins, fla^^s or spots, 
and of an even grey or drab colour. 
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Lithospermum officinalei linn.; Fl. Br. Ind., IV., /yj/ 

Syn. — Mxgarospfrmum officinale. Dene. 
Mtm.—Secds^Lubisfirmun, Hind. 

References.— JU. Him. Bat., 304; Stewart. Bot. Tour in 
Hazara, &e., tn Jour. Agri.^Hort. Sot. of {Old Series), XIV.. 
Aitch., Bot. Afgh. Del. Com., go ; O'Shaughnessy, Beng. Dtspens , 
4Qy ; Balfour, Cyclop., 1 1., 726'. 

Habitat.— An erect undershrub or herb, frequent in Kashmir at altitudes 
of 5,000 to 8,000 feet. 

Medicine.— O’Shaughnessy writes ; •' The seeds are long, very whi«r* 
and like small stones or pearls, on which account they have Imn pbpulai 
used as a remedy for stone.” * 

Litmus.— A blue dye, prepared chiefly in Holland from the orchil-yielding 
lichen Roccella tuictoria; see Lichens, Vol. IV., 636. 
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LITSiEA,/^;«./ Gen. PI, HI.. 161. 

A genus of evergreen, rarely deciduous, trees or shrubs, which com- 
prises some 140 species, native of 1 ropical and Eastern Asia, Australasia, and 
the Pacific Islands ; rare in Africa and America. Ot these 63 are indugenous • 
to India and Ceylon. The economic information relating to this genus has, 
as a rule, been detailed by Indian writers under the names of various species of 1 
Tetrantherar. • i 


Litsaea elongfata, Wall. ; Ft. Br. lad.., V., 1651 LAURiNEiE. 

_ Syn. — OaPHNIDIUM ? ELONOATUM, Tetkanthbra sikkimensis, 

Meissn.. inpart. 

Vera •'^Paieli. pOalay, phusrif^er \ Phamlet,\jLt(. . . ^ 

References.- Gamble, Man. Ttmb.,312^, LiU of Tree^, Shrubs. &c.. of 
Darjiling, 6$. 

Habitat. — A bu'jh or small tree, n.itive of the SiibtropicAal and Tem- 
perate Himalaya, from GarhwdI to Bhutan, also of the Knasia mountains 
at altitu(^ from 5,000 to 6,o()o feet., | 
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Stracture of the Wood.--Qamble describes Daphnidium elongmtunit 
ATeest which has been reduced to this species in the Flora of British India^ 
as a 'Marge -evergreen tree." It is possible, therefore, that tbe following 
description of the wood, and the vernacular names above enumerated, may 
in reality belong to another species. According to Gamble the timber is 
” ^^llow, turning olive-grey on exposure,* moderately hard, even-grained, 
weight 34 to 41 A per cubic foot. A very pretty wood, worthy of attention 5 
used for building, chiefly as planking.’* 

Litsaea gjandis, Wall ; FI. Br. Ind., V., 162. 

Syn.— T rtsanthbra orandis, Moissn. ; Polyadinia orandis, Nets* 

Reference. — Kura, For. FI. Burm.^ //., 299* 

Habitat. — An evergreen tree, from 20 to 40 feet in height, not uncom- 
mon ih tropical forests all over Pegu. Martaban, and Upper Tenasserim; 
found also in Penang, Malacca, and Singapore. 

Structure of tbe Wood.—'* Yellow with a beautiful lustre, rather heavy, 
close-grained, very soft, a flne fancy wood” {KurB)o 

L« polyanthai /grr. / FI. Br, Ind.^ y., 162. 

Syn.—LiTSiBA iionoprtala. P#rj./ T btranthera monopbtala, Roxh.; 
T. ifACROPHyLCA, Wall.; T. alnoidrs, Miq. ; T. pruticosa and ver- 
Ticillata, Ham. ; ? 1 . sembcarpifolia. Wall. ; T. hbxantha, Sieb. / 
Tom EX pubbscens, WUld. 

Vem — Meda^ gva^ aingraf^ sangran^ marda, kai marra, baidri, kerauli, 
patoia^ kaimoria^ paprta, katmedhp kart, rand-kari, Hind. ; Bara 
kdkdr ckita, &BNO. ; Pojo, Santal ; Sualu, Assam ; Huara, KvChar ; 
Raimanit, kadmaro, Nepal ; Suphut, Lepcha ; But, mugasong, Micui; 
Bolbak, Garo ; Mandah, kart, kjara, toska, lejo, Gono. ; Leinfa, 
Kurkuj Randkarri, katmidh, OvDH ; Rtan. gw4, harein, bark^mrda 
takri, Pb.; Ranamba, Mar. | Nara mamddi, nara, Tal. ; Vngdung, 
Burn. 

References.— FI. Jnd., Ed. CB.C, 7^5; Brandia,For. Fl.,S8o., t. 

Kurt, For. FI. Burm., //., 299 / Gamble, Man Timb., 3io ; Ste^a^, 
Fb. PL, M : Campbell. Ec. Prod. Chutia Naqpur, No. 8447 : Elliot, FL 
Andhr., 129 ; AtWf>, Mat. Ind., IL, 227 : Orury, U. PL, 421 ; Cooke, 
Oils and Oilseeds, 80 ; Indian Forester, V., 212 ; VI., 239, 30f, 3i6 ; 
VIII., 127 i Gazetteer, Mysore and Coorg, /., 66. , , 

• Habitat.— An evergreen bu«n or small tree, from 20 to 40 feet in height, 
met with from the Panjdb and the Salt Jf^ange along the foot of the Hima- 
laya on which it ascends to 3,000 feet, eastwards to Assam and Burma, and 
southwards to the Satpura Range and Coromandel ; distributed to Java 
and China. 

Oil.— The SEEDS yield an oil, used in the manufacture of candles, also 
medicinally for ointments 

Medicine —Ainslie writes : "The bark is mildly astringent, and has 
a considerabb degree of balsamic sweetness.” “ It is used by the hill 
c people in the cure of diarrhoea.” Stewart writes : " The bark, with that 
of Tetranthera Roxburghii, Bees (Litsawi sebifera, Pers., var. proper), 
is officinal, being considered stimulant, and^after being bruised, applied, 
fresh or dry, to contusions, and sometime mixed with milk and made into 
a planter.” Campbell confirms the above, writing : "The powdered b,irk 
is applied to the b^y for pains arising f*'om blows or bruises, of from haid 
WWK ; it is abo applied to fractures in animals ” The seeds y[eld an oil 
which if used medicinally. The medicinal properties above viumerated 
are very similar to those df the bettei known, and more largclyfemplp>cd, 
L. sebifera, Pert., the vernacular names for which also strongly resemble— 
and, indeed, in certain dialects are identical w'ith— those of this Species. 

^Structure of the Wood,— Olive grey, seft, not durable, soon attacked by 
insets, weight 38®) per cubic foot, used tor agricultural imp 1 eme»ls (Gamble), 
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Domestic.— The lbavrs are used in Assam to feed the muga silk- 
worms (Anthersea assama, Wesiw>)i they have a cinnamon-like smell .q^ 
when bruised” 


Litsasa salicifolia, I^oxb. / FI. Br. Ind., V., t6j. 

Syti — Trtranthkra salicifolia, Roxh. / T. olauca, Wall, ; T. lauri- 

FOLIA, Roxb, ; T. ATTENUATA, Wall, ; T. LANCRierOLlA, Roxb. (LANCI- 
FOLIA, Kura,) T. salicifolia and saligna, Herb, Ind, Or, H.f, Of T, 
Vern.*- Nep.; Digilaii, Micui ; DJgloUi, f dm, Assam ; Chang* 
phiscl, Kachar. 

References.—' Gamble^ Man. Timb,, 3to ; Trees. Shrubs, &c,, of Darjiling, 
6$ / Kura, Far. FI, Burnt., II., 3oO; Indian Forester, V,, 212; Agri.^Hort, 
Soc, of Ind,, Jour, {Old Series), VI „ 29 g Kill,, 396, 399, ^oi, 411, 

Habitat. — An evergreen bush or small tree, of Northern and Eastern 
India from.Oudh and Nepdl to Sikkim (ascending to 6,000 feet), met with 
also in Assam, Bengal, Chittagong, and Pegu. 

The Flora of British India contains a description of six varieties, 
which, how'ever, need not be enumerated here, as only one, var. ellip- 
soidea, is report^ as possessing economic value. 

Domestic. — The lbavis are employed, like those of L. polyantfaa, to 
feed the muga silk««'>rm in Assam. 

L. sebiferai Ptn,, W. sebifera proper ; FI, Br. Ini., P., is8. 

Syn. - Lits^a sebifera and tetranthbra, Pers, g L. multiflora, 
Blunte ; I . CHINBNSIS, Lamk, ; Tstranthbra laurifolia, multi- 
flora, racbmoso-umbbllata, and Roxburghii, T. lauri- 

folia,/ Jaeg. ; T. Roxburghii, ATffs / T. capitata, Roxb.; 
T. apft^la, Roxb.; Tombx trtranthbra and sbbifera,' Wtlld. g 
Si-BitfcRA GLUTiNoSA, Lcur, g Laurus involucrata, Komig. ; Gaja 
nipflli, Jones. 

This species is divided into three varieties in the Flora of British India, 
vie., I, sebifera proper, 2, glabraria, and 3, tomentosa.* Of these only 
the first, of which the synonyms have been above detailed, is of economic 
value. 

Vern. — Carhijaur, singrauf, ntedh, minda, h^TXastmaidddakri, Hind.; 
Kuklr chita, ratun, garur, bark ^matdadakn, Ben a, ; Supb\tnyob, 
Lrpch\s Gatbijaur, singrauf, N.-W P. ; Medk, OuDH; Meda^ak, 
c'tandna, gwd, rtdn, nibdachob, hsjk^mlda-lakri, maidasak, Pb. ; Min* 
da, C P.; h^xV^Maida-lakri, leases^ civ ckana. Bomb.; bark'-* 
Mirw, Goa; Maidddakadi, Mar.; Maidadakti, mushaippcyeth, 

Tam. ; Narra nlagt, nara mamidi, meda.TEL.*, Ongdong, 
ung-duntc. ungdungnet, Dukm.; bo!ck»Maghase*h%ndt, Arab.; bark 
Pfrs. 

References. - Roxb,, FI. Ind , Ed. C.B.C., 734, 7^5 ; Brandis, For, FI., 3rQ; 
Kura, For. FI. Burnt., JI., 29S ; Gamble. Man. Ttmb.. 3w; I kwaites, En. 
Ceylon PI., 255; Steivart, Pb. PI., iSS ; Elliot, FI. Andhr., 114, ggg- 
Campbell. Ec. Prod. Chuiia Nagpur, No. 9S2i ; tfShaug/inesiy, Beng, 
Dtspens., S4S ; Moodeen Sheriff, ^upp, Pharm, Ind,, 243: Dymotk. Mat, 
Med, W, Ind,, 2nd Ed.pfijt ; Murray, PI. and Drugs. Sind, /// ; Irvine, 
Mat. Med., Patna, 64 f Honigberger, Thirty-five Years in the East. JI,, 
3^7 / Baden Powell, Pb, Pr., 374, ^00 ; Atkinson, Him. Disi.,3i6, 7Sr ; 
Birdwood, Bomb. Pr., 7gg Cooke, Oils ami Oilseeds, 79; Agti.-Hort. Soc. 
of Ind., 'jour. {Old Series)' IV., Sel . 260; X,, Jj , A///., 3iS, 3/9; 
(Kew Senes) :--I,, t02 ; V.,7i ; Indian Forester .**■ II/., 204; VI., 2^9. 
301,303, 304 ;X.,32S. • 

Habitet. — An evesgreen tree of very variable habit, foliage, and iiiflores- 
ience, widely distributed throughout the hotter parts of India. 

Fibre.— M. Dumaine states that the red roots are employed as g paper 
maifertal, and afso for making a strong string in Hazaribagh {Agri.*Hort. 
Soc. of ini. Jour. (Aew Senes), • 
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Oil-yielding Plants. 

Oil.^An oil, obtained from the fhuit, is employed in China and 
Java in the manufacture of candles. Baden Powell states that ** it is used 
to make ointment and candles/’ but does not mention whether the latter 
observation refers to the Panjdb or not. No Indian author confirms his 
statement, and it appears probable that the greasy exudation is, in this 
country, utilised only medicinally. 

Medicifle.~The feebly balsamic, mucilaginous bark is one of the best 
known and most popular of native drws. Dymock states that it does not 
api^ar to have been mentioned by ^nskrit writers, and is only briefly 
noticed in Muhammadan works. He considers it probable that the drug 
has been adopted by Muhammadan physicians in India as a substitute 
for an Arabian drug, called Mafrhath, the botanical source of which is un- 
certain. At the present time it is largely employed as a demulcent and 
mild astringent in diarrhoea and dysentery. According to Irvine it is also 
esteemed as an aphrodisiac in Patna. Fresh ground, it is used either dry, 
or triturated in water or milk, as an emollient application to bruises, and 
as a styptic dressing for wounds. It is also supposed to be anodyne, and 
to act as a local antidote to the bites of venomous animals.. 

The OIL from the berries is used in rheumatism; the leaves arc mu- 
cilaginous and have a pleasant odour of cinnamon. 

Structure of the Wood.—** Greyish-brown, or olive-grey, moderately 
hard, shining, close and even-grained, seasons well, is durable and not 
attacked by insects. A fine wood, worth notice ” (Gamble), 

Litsaca utnbrosa, Nees ; FL Br. M,, r., >79. 

Syn. — L1TS.C4 coNstMiLis, Tbtrsdenia umbposn andcoNsiMiLis, 

Neesi Tktr^nthera umbkosa. WalL / T. i*ai i hn's, Don, 

Vtnx. Nsp. ; Chira, chit^ihxra^ Kumson; Kanwnl (a), iilbora, 

Sara, jhatela, chirara, chirchtra, N.-W, F. ; Chirudt, chindt, chilotu 
rauli, shalangU, charkd Pb, 

References.— J?r4in</f 5, Fbr. FI, 38 2 ; Gamble, Man. Timb., 3rt; Tree^, 
Shrubs, &c., of Darjiling, 6$ / Steuart, Pb. PI., Ib8 ; Cooke, Oil and 
Oiheedt, 55. 

Habitat. -A small tree met with on the Temperate and Sub-tropical 
Hundlaya from I^shmfr 'to Sikkim, at altitudes of 3,000 to 7,000 feet, also 
on the Rhdsia mountains from 5,000 to 6,000 feel; distributed to Munni- 
pur. • 

Oil.— A considerable amount of confusion appears to exist in the litera- 
ture of Indian Economic Botany regarding an oil-yielding Litsaea. Stewart 
described an undetermined species in his Punjab Plants as bearing an 
oil-\ielding fruit. Brandis gives the same vernacular Panjdb names for 
the species now under consideration, as those enumerated by Stewart for 
his undetermined species, and states tha' the fruit \ields an oil used for 
€ burning He, however, unites L zeylanica, Nees, with L consimilts, Nees, 
and L. umbrosa, Nees, as or>e species, w hich appears to have led Oamble 
to make the mistake of stating that the first mentioned species also yields 
an oil used for burning. The writer can«find no other re*ercnce to an oil 
obtained from L, zeylanica, and it appears probable that Gamble has 
inadvertently over-looked the fact that Brandis, though uniting |he spe- 
cies. has been carOful to describe the oil as obtained only from conai- 
milis. Sipiilarly Gamble, in his list of vernacular names fur L. zfylanica 
(which he agrees with ‘he Flora of British India \n considering diistinct), 
has enumerated the Panjabi and North-Western* Provinces names of L. 
umbrosa. In this he is evidently mistaken, since L. zeylanica does not 
occtfr north of the Konkan. , 

Slmcture of the Wood. — •* Ycyow, moderately hard, close-grained, 
weight 43!b per cubic foot 5 a good wood ” (Gamble,, 
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It844, 184 s. 

Utsaea zejrlanica, Ft- Fr. Ini., V., 77#/ Wight, Ic., //. /ja, 
Sjila — L itsaa oblonga, Nees; L. stkiolata* Blume; h. voliosa, Neeig 
L. FUBFURAGBA, Neea ; L. aCROBICULATA» AftissH. , L. TR 1 NBRVIA» 
yMSV. ; TsrKAnBNIA CeVLANiCA FURFURACBA and FOLIOSAf Neesi 

Tbtranthfra fociosa, pulchbrrima (in part) and furfuracba, 
Wall, f Laurus Cassia, Linn.; L. involucrata, Vakl. ; L. zbylanica, 
Hprm. 
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Wt!nk,^Belari, Nilohiris; Daraal kirundA, Sino. 

References. ^ran4/i5. For. FI , 3^2: Kurg^For. FI. Burm.f II, 3o6 f Bod’- 
dome, FI. Sylv., t. 294 : Gamble, Man. Timb., 3it ; Thwaites, Bn. Ceylon 
PL, 2^7 ; Dale. & Gibs., Bomb. FL, 223; Ltshoa, U. PL Bomb., Ii3; 
Gaeeiteer : — Bombay, X V., 441 ; Ind. Forester, II, 23 ; III., 204 . 

Habitat — A small tree with variable foliage, met within Bhutan, the 
KhSsia mountains, Sylhet, Chittagong, Pegu, Tenasserim (ascending to 
7,000 feet), and Martaban, also on the Western Coast from the Konkan 
southwards, and fr«>m Quilon to 7,000 feet in altitude on the Nilghiris; 
distributed to Ceylon, Penang, Malacca, Java, and Sumatra. 

Oil.— See remarks under me preceding species. 

Structure of the Wood.— “ Reddish- white, with darker heartwood, 
moderately hard, growth slow, weight to per cubic foot” (Gamble). 

In Southern India it is used, according to Beddome, "for house-build* ' 
ing purposes, planks, rafters, &c , being straight-grained and tough.” I 
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LiverwOrtSf Mitten, Indian Hepatidp, in Jour. Linn. Soc., V., 

[t2^ ; BaiUon, Bot. Mtd. Crypto., 

The Liverworts or Hepatic « constitute a group of the non-vascular 
Cryptogams, allied to the Mosses. They are cosmopolitan in range, but 
exist in greatest number in moist cool climates. Consequently, though they 
are to be found in nearly all moi'it parts of India, their nnmbci^and relative 
importance in the vegetation increase from the plains to the temperate 
regions of the hills, and the Alpine Himalaya. But few are of any eco- 
nomic value, and, so far as the writer is aware, none are used in any way 
in India. , 

The following are the species that have been considered useful ; — 
Marchantia polymorpha, Linn. ; Ulitten, in *Iour. Linn. Soc., V., 125, 

One of the commonest of liverworts ; founds on the North-Western Hima- 
laya from jam u to Sikkim, betw'een the altitudes of 6,000 and r4„ooo feet. 
This species has been vaunted, more than any other, as a remedy for afiec- 
tions of the liver. It has also been describe as a valuable medicine in 
certain chronic skin affections, phthisis, and anasarca. 

Fegatella conica, Corda; Mitten, 126. 

Occurs in the North-Western Himalaya and Western Tibet, between • 
7,000 and 10,000 feet. At one time a decoction of this liverwort was held 
in high repute as a remedy for calculous complaints, and as a diuretic. 
Certain species of Jungermanoia* have had antiscorbutic and antisyphilitic 
properties ascribed to them, due to the iodine contained in their fronds, and 
members of the genera Riccia and Anthoceroa have also been considered of 
medicinal value 

From the gradual disuse into which these remedies have faUpn, how- 
wer, it would appear tha^ the properties assign^ to them 'were all more or 
Iws fanciful. The supposed action of many species in diseases of the 
liver may probably have arisen from a belief in the "theory of signa- 
tures.” If so, it \% all the more remarkable that they are not, and Rp • 
parentty new have been, employed in Indian medicine, in the more repiote 
days of whi^ this theory held such an important position. ' 
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LIVISTONA, Br.f Gen. PI, III., 929. 

[a, h, c, d, App. xxiii. ; Palmjk« 
Livistona Jenkinsianai Griffs, Palms of Brit India, 128, PL 226, 

Vtsn.-^Toko fmtf KsoKUi TaUainyom, tulac^yam, par bong, Lbpchaj 
Htan-myouk-lu, Burii. 

References •^Kurm, For. FI. Burm., It., 525 / Gamble, Man, Timb,, 418 ; 
Trees, Shrubs, &c., ^ Darjiling, 86; Boyle, Fibrous PL, fjff. 

Kabitst.— ’A palm 20 to 30 feet in height, with a thick, round crown, 
commonly met with throughout Assam, but most plentiful in theNowgong 
District. 

Domestic, Ac.— Griffith writes : ** Major Jenkins tells me that * this 

C alm is an indispensable accompaniment of every native gentleman’s house, 
ut in some parts it is rare add the trees are then of great value.’ I cannot 
call to my recollectioa having ever seen a Tokj tree undoubtedly wild. 
The LEAVES are in universal use throughout Assam for covering the 
tops of doolees (palanqueens), and the roofs of boats, also for making the 
peculiar hats, or rather umbrella^hats (jhapees) of the Assamese. For 
ail these purposes the leaves are admirably adapted by their lightness, 
toughness, and durability ” The leaves are similarly employed by the 
[..epchas for thatching ana umbrellas. 

L. speciosa, Kurz ; For. FI. Burm.^ II., jad. 

Vem.*— TAatt, Maoh.; Tawian, Bvkh. 

References.— Ind.,Jour. As. Soe. Beng,, FI. Burm., IL, 

204 , Gamble, Man. Timh., 418. 

Habitat— An evergreen lofty palm, frequent in the tropical forests of 
Chittagong, the eastern and soutnern slopes of the Pegu Yomah, and 


UppM' Tenasserim. 

Domestic.— Gamble states that the leaves of this soecies are sometimes 
used for Jthatching in Chittagong instead of those of Licualm 

LizardSf see Reptiles, Vol. VL, Pt. I. 

LOBELIA, Linn.; Gen. PL, II., sjr. 

^ A genus of herbs or shrubs which comprises about 200 species, natives, for 
the most part, of America aqd South Alrica. Fifteen are indigenous to 
India, One American species, L. inflate, Linn,, is of interest, since the dried 
flowering herb constitutes the Lobelia of medicine. This drug is much used 
in European practice as an expectorant, and to depress the respiratory centre 
and relax the bronchial muscles in asthma and whooping cough. In full doses 
it is diaphoretic, diuretic, and emetic, but is too powerful and dangerous an 
agent to be esteemed for these properties. I he drug is ofticinal in the Phar^ 
macopoeia of India, and is imported from America, through Europe, in com* 
pressed, oblong, rectangular packages. 

[///., /. ijs; Campahulaceje, 
Lobelia nicotianaefolia, Heyne; Fi.Br. Ind., III., 427; Wight, 
Syu.— R apuntium nicotian^bpolium, Presl. 

Var.» trichaadra,— L. trichandra, Wight. 

Wom.—Deonal,bokenal, dkaval, dawal. Bomb.; Bas-ni, Sisa. 
Rerennce$.--Boxb., FL, Ind , Ed. C.B.C., noj Thwaites, $n. Ceyl^ 
PL, tyai Dale. & Gibs., Bomb. FL, iJj; 0'Shaugnes^,^Beng. Dm* 
pens., 424; Dymock, Mat. Med., W. In^ 2nd eJ., 4^6 Arjutu 
Bomb. Drugs, 8ii Lisboa, U. PL J^b., ^ 5 ; Gaaetteers .-Mysore 6t 
Coorg.I, S6, IIL, 17 1 Bomb»7, XV.,M. ^ 

Habitat.— An erect herb met with in Malabar, on the Ghats from 
Bombay to Travancorc at altitudes of 3,000 to 7,01^ feet, and in C^lon. 

'■ Memdoe.— This species is said by Roxburgh* to have been first do- 
seribed by Heyne, who found it acar Bangalore* Little appe^ to be known 
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regarding its medicinal properties, but the statement is made in the Indian 
Pharmacop€eia that an infusion of the lravcs is antispasmodic. The dry 
HERB and SEEDS are said to be extremely acrid, and according to Dymock 
the dust of the former irritates the throat and nostrils like tobacco. Lisboa 
states that the seeds contain an acro*narcotic poison, and that they are said 
to be preferred to Datura as a poison, when rapid effect is desired. No 
mention is made of the plant in native medical works, indeed it would 
appear to be more widely known as a poison, than esteemed as a drug. 

Domestic.— Graham states that the dried hollow stalks are sold in the 
baxdr at Mahableshwar, and are used As Koluri horns f called pdnwd in the 
Konkan), for collecting herds of cattle and for scaring wolves. According 
to Gibson the Mahratta namd deonal is probably given to the plant in 
allusion to the stems being similarly used as rms for incantations 
{pymock). 

Lobelia tfvgonZfRoxh. ; FI. Br. Ind.^ IIL^ 42^; Wight, Ic., t. 

Syn. — L. TRiANGULATA, Roxb. ; L. 8TIPULARI8, Roth. ; L. gratioloioes, 
Roxb . ; L. SP., Orijg. 

Vtm.^ Chauric arah, Santal. 

References. — Roxb., FI. Ind., Ed. C. B.C.. tyOiDalm, Of Gibs., Bomb. FI., 
i33 {^xcl. syn.) f Campbell, Ec. Prod., Chutia Naei>ur, Nov. 7K^7. 9^54, 
Gaaetteers.-^ Rombay, XV., 436; N.-W. P., IV., Ixxiit., X., 312. 
Habitat. — An annual herb, common in the Deccan and Ceylon from 
he sea level to 6,000 feet, found also in Assam, Bengal, and Burma. 

Food. — Campbell states that the leaves are eaten as a pot-herb in 
Chutia Nagpur. 

^OCUStS, see Insects, Vol. I V„ 470 ; also Pests, Vol. VI. 

^odh Bark, see Symplocos racemoaa, Roxb.s Styrace.^ ; Vol. VI. 

LODOICEA, Lahill. ; Gen. Pi., III., gjg. , 

[7,S; Palma. 

..odoicea Sechellarum, Comm. Csf Labill., Bot. Mag., 27:34, j, 6, 
The Sea Cocoanut; The Double Cocoanut ; Cocos de Mer, Fr. 
yttn.-^Daryd^kd^ndriyal, Hind. ; Daryd^kd’fidrdl, Dfc. ; ydkari-nartd. 
Bomb, ; liadahrdngdy, Tam. ; Samudrapu-tenkdya, Tel. ; KataUtinnd^ 
Malay.; Daryd-nu-nafiyal,^^^. ; Mudd'fol,S\UG. ; Penle^on-si, Bukm. . 
Ubdte narikayltim. Sans. ; NdrjiUd>ahri, ; Nargde^bahri. Pers. 

References. — Brandis, For, Fl.,S4S : BUislU, Mat. Jnd,, It., J26; Moodeen 
Sheriff, Supp, Pharm. Ind., j6q/ Dymock, Mat. Mtd.W. Ind., 2nd 
Ed, 804; S. Arjun, Bomb. Drugs, }47 ; Year Book Pharm., 1S78, 
288s Rtrdwood, Bomb. Pr., 93 ; Royle, Ftb. PI., 124; Balfour, Cyclop., 
It., 734; Treasury of Bot., II., 692 ; Ind. Forester, VI., 246, 

Habitat.— A tall palm, with a distinctly annulated stem and a crown of 
from 12 to 20 targe leaves, met with in two or three rocky islands of the 
Seychelle group, north-east of Madagascar. It bears very large fruit, 
which takes several years to attain maturity, and often becomes from 40 to 
soft) in weight. , 

Medicine.— Long prior to the discovery of the Seychelles the pruit 
which was found flatting in the Indian Ocean, and washed ashore by the 
was known and valued in India. Strange accounts of the origin 
of this mysterious fruit were naturally prevalent, such as that it yas pro- 
duced by some submarine plant. From this belief, and from the fact that it 
was only found when w'aslM ashore, it obtained its many popular Asiatic 
Juropean names, all of which have the same meaning— sea-cocoanut. 

Many m^vellous medicinal properties were ascribed to these nuts by 
j^ysicians, both European and Asiatic, and they were consequently 
at higbi prices. Now-a-days, however, these properties have been 
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R*y or Rye Grass. (7 Murray,) 

which it has been known since 161 the date of the earliest book on agri« 
culture in which it is mentioned. 

It thrives best in moist and rich loams and clay, but if the sup- 
ply of moisture be adequate, can also be ^own on loamy sands, as well as 
on calcareous and marly soils. On rich drained soil it is a success, but on 
heaths, dry sands, and parched soils, it does not grow uelL As a general 
rule, it requires stiffness as well as moisture in the soil, and can be grown 
even on the heaviest clays, provided they are drained. One of the best 
features of the grass as an Indian fodder is the fact that if the soil be 
fairly compact, drought has little effect upon its vitality. Thus in a dry 
year in Europe or Australia it has been observed to persist while other 
grasses have succumbed. 

The crop is more benefited than that of any other gra.ss by the applica- 
tion of liquid manure and is also acted on very beneficially by irrigation, 
provided that the land be also well drained. Experiments in Europe 
have proved the maximum yield to be obtained in the ijear after sowing, 
the total of three cuttings froin one acre being 9,3coIb of hay. The first cut- 
ting is the best. Drs. Stebler & Schroter state that one acre of ground 
requires 5 5 lb of seed, containing 71 per cent. {=38 ilh) of pure and ger- 
minating grains. The same authors write : For agricultural purposes 
perennial rye grass is rarelv sown alone. It may occupy about 80 per 
cent, of a mixloie wfih wfiite clover. Such a mixture forms the excellent 
pastures on the alluvial lands of North Germany. If for mowing 
much lower percentages should be used, especially when the soil is stiff. 
About 20 per cent may be used for mixing w ith clovers to form ‘clover 
grass.* For temporary grass meadows the amount should not exceed 10 
per cent. ; if permanence is important, 5 per cent, should rarely be exceed- 
ed. On a good soil, it should never be entirely absent from any mixture, 
because of its rapid and dense growth ** {Stebler and Schroter t Best 
Forage Plants), , 

1 his grass has been introduced into Australia, has spread rapidly, and 
seems likely to become one of the most important of the pasture grasses in 
many parts of the country. Thus Baron F. von Mueller writes : “Rye 
grass stands the dry heat of Australian summers fairly well. It is likely to 
spread gradually over the whole of the Australian continent, and lo^lay 
an important part in pasture, except in the hottest desert- tracts. It is one 
of the best grasses to endure traffic on roads or paths, particularly on soil 
not altogether light, and is also one of the few among important grasses 
which can be sown at any season in mild climes.” 

Fodder.— Though the productive and nutritive powders of the Rye grass 
are considerably less than those of other meadow hays, its valuable 
drought-resisting qualities, and its properly of rapid growth, render it a 
most valuable fodder, and one that appears likely to be worthy of extend- 
ed trial in India, * . 

According to Wolff, 100 parts of the hay contain 79*2 of organic 
matter, consisting of albumen 10*2, fibre 30*2, non-nit rogenous extractives 
36 1, and fat 27, giving a ratid of nitrogenous to non-nitrogenous nutri- 
ment of 1 : 7*3. 

Though an excellent fodder and pasture grass, it has been said at 
.times to produce disease in animals fed entirely on it. Thus F. von Mueller 
writes : “ Sheep should not be continually l^ept on rye-g^ass f>asture, as 
they may become sublet to fits similar to those produced by L. temu- 
letftum, possibly due to the grass getting ergotism or otherwise diseased 
as many observers assert,” • 

From availabk^ records it would appear that the introduction of this 
grass int<^ India has only been attempted, on at all a large sdlle, in 


LOLIUM 

perensie. 


CULTIVA- 


TION. 


FODDER. 

522 


Dictionary of the Economic 


90 


LONICBRA 

alpigena. 

rODDBI. 


SiQ 


■BDICnB. 

Seeds. 


524 


The Darnel. 


Madras. It is therefore disappointing to find tiie following report issuing from 
the Saidapet Farm : ** The grass is not suited for this climate. It is possible 
that during a course of years it might be naturalised/' Attempts made in 
the North-Western Provinces and Panjdb might, however, prove much 
more successful ; indeed, a consideration of the nature of soil and climate 
required by the grass would seem to indicate that Madras, of all parts of 
India, may present the least favourable conditions to its growth. 

Lolium temulentunii Linn. ; Duthie, Fodder Grasses of N. India^ 

Thk Darnel. [ 68. 

Syn. — Lolium arvbnss, With.t L. robustum, Reich. 

Vern ^Mackni, Himd. 

References. Indigenous Fodder Grasses of IV.- IF. /sd., 

Bent. & Trim.t Hed. P/., 20%; U. S. Dispens., ^Sth Ed., i68q; Smith, 
Die,, rsr s Gazetteers, M-IF. F., lV.,lxxx i X,, 321 s Set. Ree., N, IV. 
P., t870, I79> 

Habitat. — An annual weed of cultivation, also occasionally met with as a 
wayside weed and in waste ground, common in the plains and hills of the 
North-West Provinces and the Panjdb. It extends throughout Europe 
and Western Asia, has been tound in Madura and North Africa, and 
occurs as an introduced plant in the United States and Australia. 

Medicine.— The seeds or grains were used medicinally by the ancient 
Greeks and Romans, but have never been officinal in India, nor in any 
modern Pharmacopoeia. The plant is referred to in this place only because, 
occurring as a weed of cultivation, its seeds, which are ^nerally supposed 
to be ddeterious, may be found mixed with those of wheat or other 
cereals. Recent investigations have proved that the darnel grains are, if 
perfectly healthy and sound, quite inocuous. But they are particularly 
liable to the attacks of ergot, mildew, and other fungi, and in these con- 
ditions, or in certain of them, are poisonous. They then appear to act as 
a powerful g^stro-intestinal irritant, and also to l^ve a marked effect on 
the cerebro-spinal system, producing headache, giddiness, ringing in the 
ears, confusion of sight, delirium, convulsions, par^ sis, and even death, with 
severe nervous symptoms. In the report of the Chemical Examiner m the 
North-West Provinces for 18^ several examples of acro-narcotic poisoning, 
fohowing the use of wheat mixed with darnel, are cited. The writer of the 
report recommends that wheat likely to contain the g^ain should be puri- 
fied by sifting it through a sieve, the holes of which are small enougn to 
retain the wheat, but large enough to allow the darnel seed to pass through 
(Sel. Rec, Govt* N.-W. P., 1870, lyg). 
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LONICERA, Linn.; Gen. PI., II., j. 

^ A genus of erect or scandent sbrubs, which comprises about 8o species, 
natives of the Temperate and Sub-Alpine res^ions of the Northern Hemisphere. 

# Ol these 33 are Indian, mcjst fd which are small shiubs found in the Himalaya. 

L. peiiclymenum, Ltnn , is Che woodbine or honcy-suckle, a native of 
Europe, but cultivated in hill stations as an ornamental climber. Several other 
members of the genus are aho cultivated for forming arbours, and as climjbers 
on walls of houses &c., for example, L. sempervireos, the Trumpet Hopey- 
suckle, " 

Lonicera alpigena, Linn.; Fl. Br. Ind., III., /j,- Caprifovaceje. 

Sjn.— L. Wkbbiana, Wa\l ; L. oxyfhylla, Edgn. 

References -^Boiss., Fl. Orient., Ul„B ; Brandis, F or, Fl,, 256 tfiamhUt 
Man. Ttmb,, 217; Stewart, Jour, of a Bat, ToUr in liaadra nnd Rktigan* 
in Jour. Agri.^Mbrt. Soc, of Ind, {Old Series), XIV., 67 j Atkinion* 
Him, Dist.fjrr. 

A large shrub of the Himalaya from K&shmfr to Kumaon* 
at altitudes of 9,000 to ia,ooo feet; distributed to the Europeai^ Alps. 
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A tucful Fodder. {J. Murray.) 


LONICERA 

quinquelocularis. 


Structoie of tbe Wood.— Moderately hard, used for firewood. 
Lonicera angustifolia, Wall. ; Fi. Br. Ind., III., ij. 

Vera •^MUhiga,jinjru, pllr4, philku, geang, Pb. 

References.— For. FL, ^SS; Gamble, Man, Timb,, a/7! Stewart, 
Pb, PL, I rj ; AtJkinson, Him, Dint., 3it, 

Habitat.— A small shrub of the Temperate Himilayafrom Kashmir 
and Kum^on to Sikkim, found between 6,000 and 12,0(X> feet. 

Food.— It flowers in May to June, and produces a small^ red, sweet 
FRUIT, which is eaten. 

Structure of the Wood.— White, close-grained, hard, weight 6oIb per 
cubic foot {Gamble), 

L. glauca, H.f, & T.; FL Br, Ind,, III., ti, 

Vera. — Shingtik, shea, skewa, Pb. 

References.— 5 /tfwar/, Pb. Pl„ 113, 

Habitat.— A dense, wiry undershrub found in the Temperate North- 
West liitn^laya and I’ibet, between the altitudes of 12,000 and 16,000 feet. 

Medicine.— Stewart states that, in certain parts of Laddk, the seeds are 
given to horses tor colic. i 


L, hypoleuca, Done. / FI, Br, Ind,, III,, 14. 

Syn.— Lonicbb^ slliptica. Royle, 

Vera,— /TAflrino, kodi, zh^ko, rape^ho, Pb. ; Sperdi, gurdgdh, Apo. 

References.— For. FL, 2Sfi ; Gamble, Man. Ttmb., si6; Stewetrt 
Pb, PL, 114 i Atkinson, Hint. Dnt,, 3 n ; Royle, 111., 23^, * 

Habitat.— A low shrub of the arid tracts of the North-Western Himd- 
lay a, at altitudes of 8,000 to 10,000 feet; lately found by Mr, Lace, in 
Zidrat, South Afghdnistdn, at an altitude ot 8,000 feet. 

Fodder.— The leaves are said by Stewart to be eaten by goats in the 
Panjdb, and by Mr. Lace to be considered, in South Afghdnistdn, a good 
fodder for camels, goats, and sheep. 


L. quinquelocularis, Hardwieke; FL Br. Ind,f ///., 14. 

The Himalayan Honey -suckle. 

Syn.— Lonicera diveksifolia. Wall.; L. Royleana, Wall, 

Bet kukri, that kdkra, ckeraya, kurmali, KumaijN; Ttia bqiert 
pdkhur, Kkshuih i Phut, bakhru, khim, sdi, dendri, kliinti, kr^ntt 
takla,Bbang,raBbam,btjfdi,jaflangei,adei, Pb.; ^nrlangai, gurd^a*' 
Pushtu. 

References.— F/. /ad., Ed. C.B.C,, 18 1 ; Brandis, For, Fi,,2SS! 
Gamble, Man, Timb,, 216; Stewart, Pb, PL, rid; four, Bot, Tour in 
Hanara, &c„ Agri.liort. Soc. of India, Jour. {Old Series), XIV, 1 <, 47 ; 
Aitchison, FL Kuram Valley, 6$ ; Baden Powell, Pb. Pr., $84; Atkinson, 
Him. DisL, 31 ii Gaaetteers :--^Bannu, 23; Dera Ismail Khan, /o/ 
Ind. Forester, XIII., 68. 

^ Habitat. — A pubescent shrub of the Temperate Himilaya from Kash- 
mir to Kumdon, between 4,000 and 12,000 leet, also found in the Sulimi^ 
range, the hills of the Trans-Indus Panjab, and Southern Afghdnistdn. 

Fibre. — Aitchison writes in Jiis Kuram Valley Flora, It sheds the ex- 
ternal layers" of its bark in long fibrous strips, resembling coarse hemp- 
fibre ; this is collected and employed as rope, but has little or no strength, 
only suitable for stuffing mattresses and si’ch purposes.** 

Structure of the Wood. — White, with a brown centre, very hard and 
close-grained, weight 52ft per cubic foot, uscd^only for f re- wood {Gamble), 
Mf. Lace injforms thiP writer that it is employed by the Path a ns of 
^ttthern Afghdnistdn for making food utensils, handles to tools, ploughs. 
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Poddtr.— The lbavbs are used as fodder for cattle (Stevart). 

Lonicera nipicola, H.f. a T.i FI. Br. Ind., III., /j. 

RefereoceS. ---DkLtkU^ Note on Trees and Shrubs of N**B» KumAoHt in 
Indian Forester, XI , 3 . 

Habitat— A small rigid shrub met with in Tibet, the north of Sikkim 
and Kumson. 

Domestic, ftc.— Mr. Outhie writes, " Plentiful in Bijdns, forming near 
Kutti magnificent hedges between cultivated fields.” 

LOPHOPETALUM, Wight; Gen. PL, /.. 362. 
LophopetalumWatlichii, ATars/ Fl.Sr. Ind, I., 6is: CKtAsTRiuKa. 

Mondaing, mindaln. konaetrdadit BURM. ; Toung-kmayo, And. 
References -^Kure, For. in. Burnt.,. /., 255 ; Soc. Beng., 

1872, pt. II., 209 ; Gamble, If an. Timb., 36 ; Indian Forester, VIII.% 416. 
Habitat —A large glabrous tree, common in the open and more especi- 
ally in the Eng forests all over Pegu and Martaban, down to 1 enasserim 
(Kure). 

Medicine. — According to Major Ford the bark., root, and fruit are 
used in the Andaman Islands as a febrifuge. 

Structure of the Wood. Pale, turning pale-brown, finely and rather 
loose-grained, hard, rather light, the annual rings very narrow, the he.irt- 
wood Drown. Recommended for furniture” [Kurs). Major Ford states 
that it is used in the Andamans for making writing-boards. 

[///., /;<?. 

L. Wightianuixii Am.; Ft. Br. Ind., I,, 613; Wight, Ic., t. 162; 

Vem. -^Balpall, Kan. 

References.— (PamA/r, Man. Timb, 86; Bedd., FI, Sylv., t. ^45 f j^nal. 
Gen,, Ixv . ; Dale, if Gtbs , Bomb. FI., 4 ^ ; Lisboa, Uscfbl PI. Bomb , 
4Q; Gametteer: — Bomb , XV., 430 ; Balfour, Cyclop., II., 740. 

Habitat.— A large evergreen tree of the Western Coast ie^m the Kon- 
kan to Cape Comorin, 

Structure of the Wood -Reddish-grey, moderately hard, close-grained, 
weight 28 to per eubic foot ramble). It is much estecmea by the 
natives of South Kanara, where it is used for house-building. 
LOfquat#-*-The fruit of Eriobotrya Japonica, LindL: Vol. HI., 257. 

LORANTHUS, Linn. ; Gen. PL, IIL, 207. 

! A genus of parasitic evergreen shrubs, which comprises about 350 specie, of 

which 58 arc known to bo natives of India. Several attack and severely injure 
certain trees. The majority of the species are called Pand in Hindustani, Ajeru 
in Nepalese, Badanike in Telegu, and K hpee^poung \n Burmese. 

i t. 302; Loranthacea. 
^ ^ _ •» V-f ^^4: Wight, Ic., 

I** S 3 ril-“*L. BicoLOR, Roxb.; L. Kcbnioianus, Agardh.; L« Wiqhtianus, 

Wall.; L. iMBRiCATUsand L. lineatus, Edgew. 

Var.— falcata, Xure; L. falcatub, Unn.g L. Wiohtiaicos, Wall 
{in part). ' ^ 

Var.— amplescifolia, Thw.; L amplbxifolius, DC.; L.amplbxi- 
CAULIS, Wall 

Var.— ^bescena. 

Varn— ^a«fdd, Hind.; Buramanda , I bararmanda , ^% ieQ .^ Banda, 
Samtal: Ajeru , Nepal ; PrAsti , Lkpchaj 

Bhil ; Panda, amut,pnrand, pand, Aanda, rB. ; Banda, C. r. ; K snan. 
Mar.; Vando,G 0 i.i Yehnga, •madinika, velaga ha^nika, padantke, 
•a/n, ippa wajna, Tbl. ; Khyee^paung, Burm. ; Vfnda^ vanua^ vnkska^ 
datti, vrikskaokeksha, uriksharAha, Sans. 
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A Detective Puuite. {J. Murray.) 

References.*— /Tajrd , FL lud,, Sd, C.B.C., 1S4, 3 or ; Brandis^ Far, F! , 

397 ; KuTBf For, FI, Burm,, //» 32 i, S22J Gamble, Man, Timb,, 320 ; 
fhwaiies, En. Ceylon PI., 134: Grah.t Bomb, PI., 66 ; DaU, & 

Gibs,, Bomb. FI., nO; Stewart, Ph. PL, tJ2; Elltot, Flora AnJkrica, 

19, iSS, 190 : DC. Prodr,, IV, 304: Campbell, Ec. Prod,, Chutia Nag* 
pur. No, 9810; Atkinson, Him. Dist., 3 16; M/Cann, Dyes and Tans, 

Beng,, 160, 161, t66 / For. Ad. Rep Ch. Nagpur, r88%, 33 ; Ga»etteers : — 

Bombay, XV., 442; N.^W, P., JV,lxxvti,, I nd. Forester, I., 3 oo, 3 oi ; 

VI., 238 / VII., t8o; VIII., J27, 370, 404; X„ 309, 32 S; XII., App„ 20 

Habitat.— A common shrub of the Temperate and Tropical Himalaya, 
at altitudes from 3,000 to 7,500 feet, extending from Jamu to Bhutin, also 
found in the Gangetic Plains from Oudh eastwards to Assam, and south- 
wards to Travancore, Ceylon, and Malacca. The varieties falcata, Kurg., 
and pubescens, are confined to Western India and Ce>lon. 

The plant occurs as a parasite principally on trees’ of the following ge- 
nera—Acacia, Bassia, Bauhinia, Buchanania, Diospyroa, Ficus, Mallo- 
tus, Mangifera, Melia, Moms, Prunus, Pyrus, Quercus, and Rottlen, 
but may also be found on others. Like other members of the genus its 
seeds are surrounded by a viscid substance which passes uninjured through 
the intestines of birds, and enables it to obtain a firm attachment to a branch 
on which it may happen to be dropped. Dr. Sidie, commenting on the 
ravages caused by this parasite in the Nilghiri plantations, on the Apricot, 

Pear, Peach, apd /' n^tralian Black-wood t Acacia melanoxylon, R. Br.), 
writes : “One or more large branches gets so covered with Loraothus that 
the whole, or nearly the whole, of the sap goes to the parasites, and thus 
the affected branches die of starvation down to the trunk. Branch after 
branch perishes in this way, and at length the tree, bereft of its foliage, and 
robbed of its sap, dies down to the root.” It is to be regretted that thwe 
is apparently no means of getting rid of these destructive parasites ; — excision 
is said to be useless; indeed, in the report from which the above passage 
is quoted, Dr, Bidie recommended discontinuing the plantations of Acacia 1 
melanoxylon, because the parasite rendered the timber worthless, save for 
firc^^ood, and no means could be found of airesting its ravages. 

Tan.— The wood, preparexi as follows, is largely used as a finishing xAH- 
tan-stuil in order to render leather soft ; -The leaves are stripped from Wood, 
the shrub, and the sticks, laid together on a hide or mat, are bruised by 550 
two or three persons beating them with the musal or gnmal (an irdh rim- 
wooden pestle used fca pounding grain in an ulkey). After the 
skin has been subjected to the action of various tanning materials and the 
procc'ss of preservation is complete, it is roughly cleaned, sewed up into the 
forni of a bag, and hung upon n tripod. The bruised wood is then placed 
inside, and the skin is filled w'ith water. It is allowed to remain in this 
state for a couple of da vs, and the process is then completed by rubbing one 
side or other with k/iart salt (McCann). 

Domestic, &c.— According to Birdwood the b\rk of var. falcata is used dOMFSTTC. 
in Kanara as a substitute for betel-nut. Bark. 

Lotus, 5tec Nymphaea pubescens, IVil/d. 551 

Loxa bark, see Cinchona officinalis, Hook ; Vol. II., 300. 

Lucernei see Medicago aatiFa, Zrnn. ; p. 

LUCULIA, Gen, PL, IL, 43. 

Luculia gratissimjl, Sweet ; FI. Br: Ired.^IIL, 30; Rubiace*. 552 

• Syn. — Cinchona oratissima. Wall . ; MussatNOA Luculia, Ham, 

Vern.— JDewan, Nap.; Sinthrangrip, I.epciia. 

ReferenoeS,— For. FI. Burm., II., 7/ ; Gamble, Man. Tintb., 218 ; 

List of Trees ^c., of Darjeeling, 47, 
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An Oil-yieldinsf ptant. 

Habitat— > A spreading shrub of the Temperate Himalaya from NepAl 
to Bhotdn, at altitudes from 4 000 to 6,000 feet, distribute to the Ava 
Hills. 

Dy€.--Gamble states that the leaves are used in dyeing, alone or 
mixed with those of Hedyotis caj^pllata, 

Domestic.— The handsome, pink, long-tub^ flowers are much worn by 
the Paharias and Lepchas {Gamble), 

LUFFA, Linn,; Gen, PL, /., S23, 

A ^nus of dimbifis plants, which comprises ten species, natives of the 
warmer regions of the Old World, and lone indigenous in America. Of these 
four or 6ve are truly wild in India. 


MEDicms. 

Seeds, 

560 


Luffa acutangula, Roxh,; FI, Br, Ind,, //., 6/5/ Cucurbitacea. 

Syn. — Cucuuis acutangulus. Wall, var, amara may, for convenience 
of description, be considered separately. 

Vcm.— T’orai, ji/iga, iuri. Hind.; ykinsfd,jinga, Brng.; Janhi, Uriva; 
Paror jkinga, Santal; Ramtorai, Nepal; Puichenggau, Mal. (S.P.) ; 
Kdli'iaroi, satfatiya^ Bundbl. % Tarot, kdh taroi, torai, Mafpaiiva, 
jajinga, N.-W. P. ; TorU, Kumaon; Ckardr gundo/i, Kangra ; Kali 
tori, turdi, jhinga, Pb. ; TAri, Sind ; Dorka, C. P. ; Turai, sirola, goisali, 
jinga. Bomb.; Shirola Mar.; Turin, ghUoda, Guz. ; Turai, Dpc. j 
Pihunkai, Tam.; Burkai, biro'-kdya, Trl. ; Hirdkdyi, Kan,; Djinji, 
Malay.; Tha^moi-kka-wai, tkapwot, Burm. ; Jhingaka, Sans. ; Khiydr, 
Pbrs. 

References. — Roxh,, Fl, Jnd , Ed, C B,C,, 698; Voigt, Hort, Sub, Cal., 
$6; Strwart, Ph,Pl,, g8 , DC,, Origin Cull, Pl,,Zji ; Ma\on, Burma and 
its People, 471, 74; i Elliot, Flora Andh,, 27 ; 0*Shaugknesiv, Beng, 
Di^pens , 3Sf ; 0, C, Dutt, Mat. Med, Hind,, 3ot ; S, Ariun, Bomb. 
Drugs, 59, 203; Murray, PI, and Drugs, Sind, 40 ; Baden Powell, Pb, 
Pr,, deS s Atkinson, Him. Dist., 700 ; Eton, Prod. N.-^W, P., V., 6 ; 
Drury, U, PL, 382 ; Dutkie & Fuller, Field and Garden Crop%, Pi, //„ 
60, Pl.lxii.i Lisboa, U. PI. Bomb., 158 ; Btrdwnod, Bomb. Pr , 158; 
Rofff, III. Him. Bot„ 2rg; CookejOtls and Oilseeds, ; Stands, Rep. on 
Sind f Agri.’Hort. Soc. of Ind., Trans,, IV,, Wi ; VII., 64, 66 j Journ, 
{Old Senet^), IV,, 202; Ind, Forester, IX,, 20!; Gaoetteers — Orissa, 
II., 180, App, VL^Bomhar, VIII., i83 ; N.-W.P., I.,8it IV., Ixxii; 
Settle, Repts. : — Ckdnda, Kumdon, App. 33, 8i ; Kdngta, 25, 28, 
^Habitat.— Met with in North-West India, Sikkim, Assnm, and Eastern 
Bengal ; distributed to Ceylon and Malaya; it is also cultivated in most 
parts of India. * 

Cultivation. — T he fruit, for which the plant is grown, is produced 
during the rainy season Sowing should be made from March to the be- 
ginning of June. Rich soil should, if possible, be selected, and the ^d 
sown in lin» 5 feet apart. When the young plants are about 4 inches high, 
supports should be given for them to climb on. Until the rains begin the 
first sowings should be regularly watered. Two sow'ings — one cany, the 
^other late— will keep up a supply from July till October (Ind Foresji., IX., 
201). No information of a trustworthy nature can be given regarding the 
area occupied by the crop. ! 

Oil.— » he SEEDS of this species like dhose of most other Cucprbita- 
c^ous plants yield an oil. No definite information exists regardi^ the 
(quantity obtainable, nature, or properties of this oil, but it is presiifmably 
similar to the more iiiportant commercial oils obtained from the melqin, &c. 

Medit^e. — The seeds possess emetic and purgative properties, but to 
a much less marked degree ^han those of the variety amara. Dr. Enrferaon 
states that the leaves are used locally in splenitisf hacmoirhoids, atld lisp* 
rosy. Aitchlaon writes, ** tne root is used in medicine.*’ 

Special Opinion.— § ‘‘The juice of the fresh leaves is dropped into 
the ^es of children in granular conjunctivitis, also to prevent tbe lids 
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A substitute for Ipecacuanha. 


( 7 . Murray,) 


LUFFA 

actttangula. 


adhering at night from excessive meibomian secretion {Honorary Sur^ 
geon /^. KinsUv. Chicacole. Ganjam, Madras). 

* Food.— The fruit is highly esteemed bv Natives, and is much eaten 
by them, either in curries or dressed with clarified butler. When half 
grown it is one of the best indigenous Indian vegetables, and when peeled, 
boiled, and dressed \iith butter, pepper, and salt is very palatable. When 
fully developed it is about a foot long, but if allowed to grow longer than 4 
inches it rapidly deteriorates in qtialilv* and becomes useless for the table. 

Domestic.— Dr. Stewart, Cuttack, reports that the fibrous coat of the 
mature capsulb of this and the succeeding variety, forms a cheap and 
efficient flesh brush. 

Luffa acutangula, Roxh.; var. amara ; Fl. Br. Ini., //., 6/5. 

Syn.- L. AMARA, Roxh.s L. Pluuenetiana, DC.; Momordi^a tubi- 
PIOKA, Wail. 

Vem. — Karvt-tari, karviiarui, Hikd. ; Ghoshd-latd, tito^jhingd. tita* 
torai, iito^hundul, Beng. : Kerula* (Atkins.), N -W. P. ; Karvi-turii. 
Dfc. ; Kadu-sirola. kadd-dorka. Bomb.; hadd-dodakd. Mar.; Pd-ptrk- 
kam, Tam.; Adavubira, chddu^btra, vetri-btra, sendu btr-kat, Tel.; 
Koshdtaki, Sans. 

References.— /?( mc6 ., Fl. Ind.. FA. C.B.C.. 6 go : Voigt, Hart, Sub. Cal., 
57 ; Elliot. Fl 'ra Andhr., so, ^5 , 37 ; U. C. Dutt. Mat. Med. Hind , 30 $ ; 
Dymock, Mat. Med. W. Ind.,2nd Ed., 342 ; S. Arjun, Bomb. Drug^, 59; 
Atkinson. Ec. Prod , N.^W. r.. Pi. V . 6 , Drury. U. PI., 282 ; Listoa, U. 
PI, Bomb,, I $8; Balfour, Cyilop., JL, 746 ; Agri.-Hort. Sac. of hid., 
Trans., II., no ; VII., 64, 66; four. {Old Series). 309. 

Habitat. — Met with all over India, especially on the western side. 

Medicine. — Roxburgh appears to have been the first European venter lo 
notice the raeditinal properties of this gourd. He writes: ‘'Every part 
of the plant is remarkably bitter, the fruit is violently cathartic and emetic. I 
The JUICE of the roasted young Iruit is applied to the temples by Natives 
to cure headache. The ripe seeds, either in infusion or substance, are used 
by them to vomit and purge. In the Pharmacopeeia of India the 
plant is described as bitter, tonic, and diuretic, but, from the vernacular 
names there given, vi^„ kertila and hinddl, it appears that the gourd 
meant may in reality be Momordica Charantia {See note to vernacular 
terms). Dymock writes : ” The leaves arc bitter, the fruit less so ; the 
former in Bombay are used a# an external application to sores in cattle. 
In dog-bite the pulp of the fruit is given with w^ater ; it causes vomiting 
and purging. The juice is applied in different kinds of bites, and the 
dried fruit is used as a snuff in jaundice. The root with equal parts 
of jasdnd root ** (Hibiscus rosa-siueiisis, Ltnft.) " and Hemidesmus is given 
with milk, cummin and sugar in gonorrhoea. From the following interest- 
ing note by Moodeen Sheriff it would appear that the seeds, if carefully 
prepared and administered, are of considerable value as a specific fur dy- 
sentery. Should this prove to be correct, the drug would be a ci'icap. 
easily obtained, and most valuable substitute for Ipecacuanha. In any 
cascp the method below recommended seems worthy of attention and careful 
trial. 

Special Opinions.— § " The mature and dry seeds of both Luffa 
.acutangula and L. amara are emetics, but the action of the former 
is very irregular and uncertain. In some cases, they act in twenty to 
thirty-five grain doses pretty satisfactorily ; but in othc s they Either do not 
act at all. or act violently and continue to pi^duce >omiting for many U»'urs. 
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* Moodeen Sheriff remarks: **Kar(/ld ui Ferula the name assiiine<bt^» ihi« 
in some books, but is correctly the name oi Momordica Charantia, both m 
Hindustani and Bengali." * * 
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UOICINK. On the other hand» the action of the seeds of L. smara is very sure, safe, 
and efficient in the same or somewhat smaller doses. The Hindu practi- 
tioners are aware that the fruit of L. amara is emetic, but the}^ do not 
know what particular part of it possesses that property They use it, seeds 
and all. in infusion. One entire fruit, generally of middle size, is bruised 
and infused in some cold water at night, and the liquid is strained 
through and administered in the morning. The action of this draught is 
generally very irregular, uncertain, and often accompanied by griping, and 
5, therefore, very unsatisfactory 1 have used the diiferent parts of the 
fhiit of this plant separately, and found the emetic property to reside in 
the kernel or cotyledons of the seeds. The seeds are dark*brown, oblong 
or oval, flat, rough with minute elevated dots, margin turned, and only 
distinct at the base. The length of the seeds varies from one-third to half 
an inch, and the breadth, from three to five lines ; the kernel is albuminous, 
greenish-white, very bitter and oily. The kernel of the seeds is the best, 
and forms the only vegetable emetic in India w'hich is equal to Ipecacuanha 
in the same quantity. In smaller doses, it is expectorant and also demul- 
cent, owing to its containing albumen and oil. In addition to the above 
properties, it has a great control oyer d>scntery. I have used this drug 
and also Ipecacuanha, separately, in several cases, in the same manner 
and doses, and found it to be at least quite equal to the latter. The dose 
of the kernel as an emetic is from twenty to thirty grains ; as a nauseant, 
from eleven to fifteen grains ; and as demulcent and expectorant from five 
to ten grains When the kernel is rubbed and mixed with water it forms 
a greenish-white emulsion, w'hich is the only form in which 1 have yet used 
it” (//onorary Surgeon Moodeen Shertjff, Khan Bahadur, (?, M C., 
Triplicane, Madras)* 

lOMEsnc Domestic —The dried fibrous rind is used by the natives in certain parts 

of the country as a brush for sizing paper {AgrL-Hurt, Soc,(^ India, 
5 M. Trans*, //.. t*o). 

560 Luffa aegyptiaca, MUl. ; FI* Br, Ind, II , 614 ; Wight, Ic,, t 4gg. 

3 yil..-«LuFFA PENTANDRA, Roxb, ; L. RACEMOSA, /?ajr 6 . ,* L. CLAVATA, 
Xoxo.; L. ACUTANGUU , W, & A* {not ofRoxb)', L. CYLINDRICA, Rcem. ; 

L. Petola and Catiu-piccina, Sennee ; L* Pakvala, Wall.; L. 
Gosa, Hf>oERACEA, and Satpatm, Wall*; Bryonia chbirophylla. 
Wall,; Momordica Luvvs, Ltnn. s 

Vem*-^Chid-tarui, burula. Hind. ; DAnni&l, dhundul, Bbng. ; Bhol, 
bhittkerela^ bhntkakreU hssKVL ; Palo^ Nbp^L; Ghiya taroi, ghiyn tori, 
N.-W. P. ; Tarod, gkiya taroi, turat, dkandal, Kumaon ; Chta tori, 
gh% turdi, ght gandoli, Pb. ; 7ifri, Ha\ada, Sind ; Dilpasand, tel 
doaka, C. P. Chosdli, faro:ti, parula, tun, gonsali. Bomb, ; Turia, 
Guz. ; Gutti biro, n/tt btro^ nine bira, Tpl. ; 7'ha»bwot, thtt-pwoi-kha. 
Burn. ; Neyang-natia^colu, Sing. ; Rdjakoshatakt, dirgkapatolika, 
Ssns. ; Luff, Arab. ; Khttjar, Pers. 

References. — Roxb , FI. Ind,, Ed, C.B.C,, 6g8, 6gg ; Tkwaites, En, Cey 
Ion PL, 126 , Stewart, Pb PL, gft , DC., Ortgnt Cult. PL, z6g ; Mhot, 
PL AnHhr , i 33 , t 3 S ; Mason, Burma ami Its People, 470, 747 ; {/. C* 

Butt, Mat, Med Hind,, 297, 3 tS ; Mat ray, PL and Drugs, Und'40 ; 
Med. lop. Ajmir, 140 ; Atkinson, Him, Dist., 3 tO, 7 ^; Ec. Prod, 
N,- W, P., V,, 6 : Drury. U. PI , 2b2 , Duthie ^ hulltr. Field and ‘Oar-* 
den Crops, Il^ubt, pl Ixin. ; Lisbon, U. PL Bomh , ; Cooke, rOtls 

and Oiheeds, / Balfour, Cyclop,, II., 741 . A>w Off. Guide to the Mus 
offEc. Bot., 71 , Agri-Hort Soi of Ind., Trans,, VII „ 64 ; Jour, {Old 
Senes), IV., 2o2 . /a., Sel., ; Indian Fo-egster, IX,, 20r ; COeet^ 
teers Bombay, V„ 26 ; N,^W, P., IV., Ixxti. ; Settlement RfporU 
Chanda (C. P.), P2 ; N.-W. P., App., 33 ; Kangra {Pb.), 2$, 28. 

Habitat.— A native of India, cultivated or naturalised in most hot 
countries of the world. In India it js common everywhere, and is often 
f cultivated, especially in the plains. ^ 
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LUMNITZERA 

raceraoaa. 


CvLTiVATiON.-^The seasons of sowing* of ripening of the fruit, and 
the method pursued in its cultivation are exactly similar to those of L. 
mcutaagnla, and need not be again detailed. No returns are available of 
the area under the crop, with the exertion of the incomplete figures 
given by Messrs. Duthie A Fuller. These writers state that during 
the rains of 1881, 256 acres was returned as the area in Allahabad, 1^ in 
Meerut, 104 in Budaon, and smaller figures varying from 30 to (k in 


W 


Meerut, 104 in Budaon, and smaller figures varying from 30 to 65 in 
Cawnpore. Bijnor, Pilibhit, Bulandshahr* Muttra, and ]alaun. The total 
area for all these districts was 849 acres. 

Oil. — An oil is obtained from the sbbds, probably similar to that of 
other CucuRBiTACB^. 

Medicine.— The sbbds are said to be emetic and cathartic like those of | 
L. acutsngttla. 

Food.— The fruit, which is smaller than that of L. acutangiila, is also . 
edible, and is similarly used in curries, &c., by the natives. 1 

Domestic. — The dry fruit, which is filled with an interwoven network | 
of fibre, is used as a flesh*brush in Turkish Baths. j 

Luffa echinata, JfoxS. / /7. /«</., //., 6/j. 

Sjn.— L. Binoaal, 

Vtm.^yanffthort, bii 4 D; Kukar^^il, Bomb.; wstAs^Wa-upla^bij, Guz.; 

• seeds M ar. ; Pani bira, Tbl. 

References.— Koxb,, FL Ind,^ Ed. C.F.C., 699 ; Kur»t in Jeur. As. Soe^, 
iS77f IL, tot ; Dalt. & Gibs.. Bomb. FI., 102; S. Ariun, Bumb. Drugs, 
S9 ; Ellioi, FI. Andkr., Dymoek, Mat. Med. W. ind., 2nd Bd„ $43 f 
Murray, PI. and Drugs of Sind, 40. 

Habitat.— Native of Gujarat, Sind, Purneah, and Dacca, distributed 
to Tropical Africa. 

Medic jie.— 0 *ShAughnessyi writing in 1841, mentions that the fruit is 
considered in North India to be a powerful remedy for dropsy. Arjun 
states that the fruit has purgative properties. Dymock writes : " 1 have 


not met with any notice <x the medicinal use of this plant in European 
works on the Materia Medica of India.*’ (The writer has evidently in- 
advertently overlooked the observations of O’Shaughnessy and Arjun.) 

Roxburgh describes its botanical characters. In the Bombay Predden- 
cy it is found mostly in (iujsrat, where it has a reputation ‘among th^ 
Hindus on account of the bitter properties of the fruit, and is an ingre- 
dient in their compound decoctions. In the Konkan a few grains of the 
bitter fibrous contents of the fmit are given in infusion for snake-bite, and 
in cholera after each stool. In putrid fevers the infusion is applied to the 
whole body, and in jaundice it is applied to the head and also given inter- 
nally ; the infusion has also a reputation as a remedy for colic. The dried 
vine with the ripe fruit attached is brought to Bombay for sale along with' 
other herbs from the province of Gujarat.” * 

LUMNITZERA, Wdld.,* Gen. PL, /., 687 . 
Lumnitzera racemosa, Wiild.,- Fi. Br. Ind., If., 453 ; Combrftacfj:. 

Syn — Pyrranthus albus, HW/. ; Petalom a alts rni folia, Foxb. • ' 
Bruguiera maoagascarensis, DC. I 

Vem. — ATri^a, Brkg. ; Baireya, \ Yeney/, hmStnr, yi»~ye. 
Burn. • < 

References.— FI. Ind., Ed. C.B.C., 36i ; Brant, For. Ft, 2?i ; ' 
Kurg, For. FI. Burm., /., 4(>8 ; Beddome, FI. Svh., Ana!. Gen., Pl.,xri. , , 
Thwaitet, En. Ceylon Pi,, io3 ; Gamble, Man. Timb., 17S } Ma*otT ^ 
Burma and its Ptgple, 74S : Lisboa, U. PI. Bomb., 77. 
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LYCOPBROON 

geminatmn> 


Habitat.««'A tall, spreading, weak herb, of the Temperate Himdtaya 
from Nepdl to Marri, at altitudes of ^,500 to 10,000 feet* 

Domestic.— Aitchiaon states that in Lahoul the root and lbavbs are 
used for soap (Stewart, Pb. PL, so). 

LYCIUM, Linn,; Gen. PI., II., goo. 

A genus of spinous shrubs, which comprises about 40 species, all natives 
of temperate and sub-tropical r^ions, especially of South Africa and South 
America; of these 3 are indigenous in India. 
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Lycilim barbaruixii Linn.; //. Br. Ind., IV., 24; r ; SoLASACEX. 

Syn. — L. Edgbwokthii, Dunal. ; L. dbprbssum and foliosum. Stocks. 

Vem.— Baluch ; Barghnuna , karghauna , Pushtu. 

References. — Aitchison, Bot. A/g. Dei. Com., gr • Murray. PL and 
Drugs of Sind, 1S9 t Smith. Die., $7 / Indian Forester, XIV., 362 ; 
Notes by Mr, Lace on Afgh. PL 

Habitat. — A spiny shrub of the Panjdb and Sind, distributed to 
Western Asia. The only point of interest connected with this plant, is, that 
during the Afghdn Delimitation Commission many camels were supposed 
to have died at Omar-sha in consequence of eating the shrub when in 
fruit. This fact is th. tiore curious, since, though belonging to the Night- 
shade order, neither thi-* nor any c/lher species of Lycium had been pre- 
viously supposed to possess poisonous properties. 
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L. europaeum, Linn.; Pi. Br, Ind., IV., 240 ! Wight, Ic., t, 1403. 

SytL — Lycium inoicum, Wight.; L. mbditbrranbum, Dunal. g L. 
S^VUM, ORIRNI ALB, and PBRSfCUM, Miers. ; L. INTRICATUM, Boiss. ; L. 
ARABlCUM, Srhweinf. 

Vtxn.^Achmehudi, Merwara; Gangro, ganger, SlNO ; KangA,kingA, 
kangi, ganger, mrdl, ckirchitia, Pb. 

References.-— jBrnndif, For. FL, 345 ; Gamble, Man. Timk , 2^3 ; Sfevari, 
Pb. PL, ts6 ; Murray, PL & Drugs of Stnd, 158 ; Baden Powell, Pb 
Prod., 584 ; Indian Forester, XII., App., \8 ; Gasetteers :^Bomb., V., 
27 ; N-W.P.,IV.,txxv. 

Habitat.— A small, thorny shrub, not uncommon in the drier tracts of 
the Pan jib plains from Delhi west to the Suliman Range, found also in 
Sind, Gujerat, and the Deccan.^ 

Medicine.— The bbrribs are used medicinally as an aphrodisiac 
(Stewart), 

Food and Fodder. - The berries are eaten by Natives in certain parts 
of the Panjdb The plant is browsed by camels, goats, &c (Stewart). 

Domestic. — The branches are used for fuel, and are made into wattled 
frames for the wall of huts (Stewart). 

L. nithenicum, Murray ; FI. Br. Ind., IV., 241. . 

Syn. — L. TATARicuM, Pall.; L. armatum, / L. claucum, JUfwrs. 

Vem ’^Khichar, kkitsar, kitserma, Ladak. 

References.— le. PI. Asiat., t. 41s t Brandis, For. Fl.,346; Stewart, 
Pb. PL, tS 7 ; Atich., Bot. Afgh. Del. Comm., p/. 

Habitat —A small, thorny shrub, of North Kashmir and Western Tibet; 
distributed to Afghdnistdn, Persia, and Central Asia. 

Food,— The fruit, which is of the shape and size d a large pea, and 
deep reddish-purple when ripe, is eaten by Natives, bui. though sweet, is 
nfkwkish and flavourless. 
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Lycoperdon gemmatum, Batsch; The Pupf ball; Xdnia^TB. ; 
Funoi; see Vol. III., 455 . . 
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LYCOPERSICUM, Mil/.; Gen. PL, II.,8S8. 

Ljrcopersicuni esculentutn, / FI. Br. Jni.,IV.,2yi : Sola- 
The Tomato oe Lovs-apfls [nacejb. 

Sto.— L. CBBASIPOaMB. z>lifia/.; SOLANUM LvCOPKIIStCUM, Linn.; S. 
HUMBOLDTll, WtUd,; S. PSBUDOLYCOPBRSICUM, 

tamaii. Hind,, Bbno. ; BtlaH ben^anat Assam ; 
Wtl6j;ait P. ; Bhaitt, PB.; Wal-mangi, Bomb. | KW- 

^ngtt Mar.; Vildyti vtngan, Guz.; S%mw»takalt€^indam^ 

* /po/ /)C., Orv^K Cult. PI.. 

2 ® ; //* PfoOU, 41 1 , 7 pf ; Krar Pkarm , iSfS, 

70J/ JTfim. K., /J. 19; 

ItsdM, U. Pl.BMtb., 167 1 Birdmood, Smtb. Pr., 170, ■ Balfour, Cyclop., 
//., 7 S^i Smtihf DtCo. 4t4 / Agrio-ffori. Soc of Ind./’^Transactions, ifl.. 


(OAi IX. {SoL), 557 -T., pV ; \tieio Series): rK/SS;' V h^’; 

Coorg, /., 5 J/ Bombay, VII., 40 ; Settle. 
u RfP^\:^Chanda, 22 ; Stmla, at. 

mmtat.— A trailinM plant introduced from South America, and culti- 
vated in many parts oflndia for its large red, or sometimes yellow, fruit. 
It IS am found in many localities as an escape from cultivation. In the 
plains the seed is TOwn in autumn, and the fruit ripens during winter and 
spring. In the hills the plant grows more luxunantly ; and bears fruit 
throughout the summer and autumn months. 

beginning to appreciatr'the fruit, but the plant is 
still chieny cultivated for the European population. Bengalis and Burmans 
use It in their sour curries. 


LYCOPODIUM, Linn.! Baillon, Bot. Med. Crypt., 38. 

• ^ [ LyC(fft)DIACEX. 

Lycopodium clayatum, Lmn.; Bent. & Trim., Med. PL, ago: 
The Club-Moss. 

Syn.— L, INFLBXUM. 

Rtfcfcnces — Baillm, Bot. Med. Crypt., go; Fluebiger and Hanh., Phar^ 

macog.g 75/ ; Smith, Die., t2t ; Savour, Cyclop., II., 752. 

^ Habitat.--This plant, the common club-moss, is almost cosmopolitan, 
being found in the temperate and colder regions of both hemispheres. It 
^ciirs in hilly districts throughout Europe, Northern Asia, and North 
America, extending to within the Arctic circle and to the Himalaya. It 
also grows in Australia, the Cape of Good Hope, the Falkland Islands, 
Ma^gascar, Java, Japan, and tropical America. 

Medicine. — The minute spores, shaken out of the mature sporangia 
•or capsules, form a light yellow ^wder which has been used in pnarmacy 
since the seventeenth century This pow'der is, however, not now regarded 
as possessing any medicinal virtue, and is employed externally only, for 
dusting excoriated surfaces and for placing in pill boxes to prevent the 
mutual adhesion of pills (Pharmacographia)^ In former times thespor^^ and 
the HERB were administered internally in retention of urine, plica polonica, 
and calculous complaints. Of late years it has l>cen again coming into 
notice fon similar diseases, ^nd also as a remedy for dyspepsia, coiSitipa- 
tion with flatulence, hepatic congestion, and pustular skin eruptions 

Chemical Composition,— T he spores contain 47 per cent, of a biMnd, 

I “3“{a» fixed oil, which does not solidify even at 15®C. By distilling Lycopo- 
dium with or without an alkali, Stonhouse obtained voratile bases in very 
small proportion {Pharmacographia^, Certain allied species contain such 
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a large amount of alumina in their ash, that they are employed as mordants 
in dyeing (Bailhn). 

Domestic^ &c* — The chief use of Lycopodinm is in the manufacture of DOMESTIC, 
fire-works and for producing artificial lightning at theatres. 60I 


LYCOPUS, Tourn,; Gen. Pl,^ 11.^ iiSj. 

Lycopus europaeusi Zwn.; Fl. Br. Ind., IV., 648; Ladiat*. 

The Gipsy-wort. 

Var.— ezaltata,^L. ixaltatus, Unn. 

Vera. — Candamg&ndii^ bazAr plants/a/vififf, Kashmir. 

References.— PA. P/., ifA; Gaaeiteer, N.^W. P., iV., Ixxvi. 

Habitat. — A small, perennial herb found in marshy ground on the West- 
ern Himalaya, between altitudes of i, 000 and 6,000 feet; distributed to 
Europe, VVest, North, and Central Asia. 

Medicine. — Part of the flan'i is sold in basdrs in Northern India, under 
the above name, as a cooling drug {Sfevfart), Surgeon-Major Oalthrop 
reports that the leaves are used externally as a poultice to cleanse foul 
wounds. 

LYSIMACHIA, Linn. ; Gen. PI., II., 

^ LACEiE. 

Lysimachia candidai Lindl. ; Linn. Soc. Jour,, XXV., 48 / PRIMU- 

Syn. — L. Saiiolina, Nance. 

Habitat. — Found in the valley of Manipur in rice 6elds, betw'cen 2,ooo 
and 3,000 feet in altitude ( Wait). 

Food.— Eaten by the Manipuris as a pot-herb along with fish (G. 
Wait). This fact is of considerable interest, since before Or. Watt made 
the observation that this species was regularly used as a vegetable, no 
member of the PrimulacEjC was known to be edible, 

Lytta.— A genus of Coleopterous insects, certain species of w^ich ma> be 
employed as substitutes for Cantharides (see Mylabris, p. 309). 
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((?. Watt) 

MABA,/. A ea G. lor St f Gen, Pl^ IL, 664, 

[ FI, Br, Ind,f III., 55/ / Ebknacem 
Maba andamanicai Eunt; Jour, As. Soc. Beng., 1876, Pt 138; 

References.— ATur#, For, FI. Burm„ It, 

Habitat.— A bhnib, 3 to 5 in height; frequently met with in the 
moister upper mixed forests of the Andaman and Nicobar islands. 
Stnicture of the Wood.— Bluish-grey. Weight 491b per cubic foot* 

M. buxifolia, Pers. / Ft Br. Ind., I/I., 55/. 

Roxburgh translates the Tamil name into Iron Wood. 

Sya.— F brreola ovxiPOLiA, Foxb.; Maba bbbnus, Wight, le., ti. t22S, 
M. NBILGHERRENSIS^ VFtgAr, ///.. f 

koli, pisina, Uriva ; Iramhalli, eruvalli. Jtumbilli, Taii* ; 
Nella-madi, pishina, uti chettu, pisinika, Tel. ; Mffyoung, Burn. ; 
Kalu^hahartuiya {Tkwoarai, irumpalai, Tamil), Si no. 

References.— , Ft Jnd„ Ed. C.B.C.. 724: Euro, For. FI. Burm.. it. 
i 39 ; Pegu Pret RM., 86; Beddome. FI. Sylv,, cxlvni. ; Gamhle, Man. 
Timb., 247, XXV. ; trimen. Cat Ceylon PL, $f ; Mason, Burma and lU 
People, 543 , 7^2; Sir W. bllwt, FL Andh., is 3 . 187 ; Drury, U PL, S24 ; 
Indian Forester:^! It, 237; VII. i 37 ,wX.. 3r ; <It, 3i3; Man. 
chtnopoly, 78; Gam,. Orissa, 1 1 ., 181 ; also App. Vt 
Habitat.— A bush or small tree found in the Southern Deccan Penin- 
sula, the Circar Mountains to Orissa, the Malay Peninsula, from^ Pegu to 
Malacca and distributed to Cevlon, North Australia, the Philippines, and 
Tropical Africa and Madagascar. 

Food.— It flowers during the hot season, and produces bbrrtbs which* 
when ripe, are ^nerally eaten by the natives, and are said to taste well. 
It is mentioned by Shortt in his fist of famine foods of Madras. 

Structure of the Wood — Roxburgh says, the wood is dark-coloured, 
remarkably hard, and durable It is employed for suchiises, w'hen its siidc 
will admit, as require the most durable heavy wood.’* This opinion is alst> 
mven by Moore in his/fanual of Trichinopoly, but Gamble remarks that 
the wood is “greyish white, moderately hard : *’ “the bush in Orissa," he 
adds, *• is very common on poor soils " Mason speaks of it as a hard, tough, 
knotty wood which the Tavoyers select for anchors to their large boats. 
Kurz says, the “ wood is dark>coloured| hard, and durable.*' In a report of 
the Forests of Ceylon by F. D'A. Vincent, Deputy Conservator of Forests, 
Madras, this tree" is mentioned in a list of the undergrowth of the dry zone 
where it is known as tuvere. It is also alluded to as met with on similar 
soils in the Upper Godavari and Mudumalai forests. 

M. nigrescens, Dafs.; Ft Br, Ind., III., 

Vera. — Kari, Konkan; KAla jhad, Mak,; airordinii' to Dwbell & Gibson 
, this is also known in Southern Bombay Forests as Raktrira, a name, 

however, which Lisboa remarks is given to several other trees also. 

References.— Z)a/«. & Gibs., Bomb. FI., 142; Bomb. Gar. (Kanara), XV., 
Pt. /., 72,417 ; Useful PL, Bomb,, 95 {incorrectly reduced to Maba buxi- 
folia), 348. 

Habitat.— A small tree of the Western Ghdts from ike Konkan to 
Mysore. Mr. Talbot specially mentions it as occurring ndiar the falls of 
Gersaffa and elsewhere tn North Kinara. 

Food. - Mr. Lisboa affirms that the b brribs are eaten, but he is probably 
alludingr to the more peculiarly South Indian spesies M. busclToUa, of which 
the berries are certainlv eaten. • 

Structure of the Wood. — In the Konkan Gametteer it is stated of this 
tifhber that it is small but remarkably hard and strbng, and particularly 
priced for round rafters in native Hous^ 
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MACARANGA^ Thouars; Qen. PL^ III., 320. 

[ Euphorbia CEX. 

Macaranga denticulata, MUl Arg. ; FI. Br. ind., V., 446; 

S)pa ^MacaraHga GUMMIPLORA, Muell. Arg. ; Mappa dsnticulata* 
Blum*; M. OUMMIPLOtRA^ ^*9* i M. trUncata, Muelt. Atg.f M. Wal- 
LiCHii« BaiUi and M. p>miculata» Wall. 

VenL-^Buruat ChittagonG; Pamaingt Magh.; Chakro, GhROi Jogi, 
mallaJta^ Nepal; Lbpcha; Toung^kp^k*wan, laung^petwan, 

BuRy. Gamble distinguishes M. gummiflofm as in Nepal- 
ese and M. denticulate as simply d/ai/o/a. 

Refetences.— iTsirs, For. FI. Burnt., II., 287 ; Gamble, Man. Timh., >i?. 

Habitat.— -A small evergreen tree^ often gregarious, found in the Sikkim 
hills, from 3,000 to 6,000 feet, but chiefly on old clearings. Also found in 
Assam, Khasia hills, Chitta^ng, and Burma. 

Resin.- Mr. J. N, Pickard (of the Forest Department, Burmal reports 
that this yields a red resin, a fact also alluded to by Kurz 5 but no men- 1 
tion is maoe of the properties dr uses of the substance. It is probable that ^ 
the resins obtained from all the species of Macaranga arc similar to that ^ 
described below under M. Roxburghtl. 

Stnictora of the Wood.— A fast growing irw, showing three rings per 
inch of radiu*-, ai 1 attaining a height of 40 feet in ten years. Weight about j 
22 to 29ft a cubic foot. Gamble says that it is much used for fencing and I 
temporary huts, Kurz remarks that the wood is red-brown, adaptra for | 
cabinet work. 
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indica, Wight; FI. Br. Ind., y., 446; Ic,, U. iPSj fif 994 % f ’ ^2 

Syn.— M acaranga flixuosa, Wight, Ic., i. t^fog, f.iii.i TRCwtAiHsa- 
NANDIPOLIA, Both. • 

Vtxm.*^Boufa, Bbng.; Modula, Assam; Latke^a, MichI; hal mallata, 

Nrpal ; Chanda, Mar. 

References. — Kura, For. FI. Burm., II., 267 ; Beddome, Fl.^yttt.t t., 267 ; 

Gamble, Man. Timh., 363 ; Indian Foreiter, /., pJ; Drury, U. PI., 

964 ; Lisboa, U. PI. Bomb., 124 

Hnbitat. —An evergreen tree 50 to 60 feet high i found in Sikkim up to 
^,000 feet, the Mishmi and Khasia* hills. Western Ghils, and Andaman | 
islands. • I 

Retin.— Exudes a red resin siigilar to that of M. denticulate (A'?r*'s). ' rksiN. 

Stnictlire of the Wood. - Grey, moderately hard : weight 33#! Cubic 
^uot, j 

M* Roxburghii, Wight; FI Br. 2nd., V., 448 ; Ic., /. 994 % f 4’ * 

Syn.— M acaranga Wightcana, , M. tomfntosa, IVigki ; Mappa O 
pbltata, Wight {according to Sir W. Elliot), and appareiitl> also OsykiS 
pbltata, Boxb. 

Mtm ^ Chandkal, Kanaka; Chdndwar. rhandora. Mar.; Vatte kanni, 

Tam.; Boddi chettu (^Elliot), Tel.; Vpligi, upalkai, kanchupranthuf 
Kan. ; Chenthakanni, Mysore ; Bukenda, Sing. | 

IteforenCM.— Jfl. Ind.. Hd. C.B.C.. rw/ GamHe, Man. Timi.,362; 

Elliot, FI. Andh., Jp; Ifymock, Mat. Med. W. Ind., 2nd Ed., 6S9, Jury 
Reports, Madras Exhibition ; Drury, U. PI., 264; Cooke, Gums and 
Gum-resins, 34 - 3 s; Indian Forester, X., 33 ; Gasetteers:— Bombay 
XV., Pt. /., 72; Mysore and Coorg, /., $2. ^ 1 

Habitat.— A small resinous tree found in the Deccan Peninsula, from 
North Kdnara to Travancore, and on the Circa(s. Distributed icPCeylon. 

Xhe young shoots and^its arc covered with an adhesive reddish secretion 
which has an odour of turpentine. This fact, mentioned by many writers 
on Mactnnn Rosborghii, agrees admirably with Roxburgh’s description 
of his somewhat doubtful plant Gaytis psltata. 
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Gum.— Oooke, in his acccmnt of the gums and resins formerly in the 
India Museum, quoting Druiy apparently, says of this plant i “ A gummy 
substance exudes from the cut branches and base of the petioles of these 
trees. It is of a light crimson colour, and has been used for taking impres* 
sions of leaves, coins, medallions, 8 cc. When the loim is pure and carefully 
prepared, the impressions areas sharp as those of sulphur without its brittle* 
ness. Powdered and made into a paste it is reckoned a good external 
application for venereal sores.** The gum called vuiia thamary^ commented 
on in Madras jury reports, is the same substance: this is described as a 
simple pure gum of a crimson colour, exhibited from Travancore, and used 
for faking impressions of leaves, coins, medallions, &c.** This same fact 
is alluded to in the Mysore and Coorg Gt^eeiteef. 

Medicine. — In addition to the remedial properties assigmed to the oum 
in the above passage, the pliht generally is us^ as a medicine. Or. Dy* 
mock, for example, says : •* The country people used the following in ja» 
randi ( Liver) : — One part of the young shoots, with three parts of the 
young 5h(x>ts of khnriti (Ficus asperrima) are sprinkled with hot water and 
the juice extracted ; in this is rubbed down two parts each of the barks of 
both trees. The preparation may be administered twice a day in doses of 
Jth of a seer.** 

Food.— Several writers allude to the fruit of this plant as having been 
eaten in times of famine. 

Manure. — Drury says ; ** The lbavbs afford a good manure for rice 
fields, and are much used for that purpose. Coffee*trees thrive well if 
planted under the shade of these trees, as the fallen leaves, which are large, 
enrich the soil." 
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M2Caroni| see Triticum Vol. VI.; also Vermecelli, Vol. VI. 

Macassar Oil| see Carthamns tinctorius, Linn.^ Composite ; Vol. 1 1., 194. 

MacCj see Myriatica fragrans, Houtt^ MyristicEn ; p^ii. 

MACHILUS, Nees; Gen. PL, HL, /jS. 

Tlie J^ora qf^British India describes some ten species of Laurel as belonging 
to this genus. With the exception of M. odoratissima, none of the others 
^ appear to be of much impoitance. M. edulis, ( Pheebe attenuata, in 
Gamble's A/a/i. T'lmAp'rj, yields an edible fruit known in Darjiling 
as lepcha phal, the tree being calt^ <ludA in Nepal and phani by the Lepchas. 

1 he wood of that species is muck used in Dirjiling for tea chests. M. ma* 
craatha, Nees^ is a fairly abundant tree from the Konkan southwards. It is 
known as gumdra in the Konkan forests. It should thus be observed that 
Pheebe attenuata, Nees, as given in the Flora of British India, is a ^stinct 
plant from the lepcha phal described by Gamble. 


Machilus odoratissima, Ntu; FI Br. Ind., V„ 139; LAuuNKa. 

Syn. - Machilus moic \, Kur .; M. Laurvs odoratissima. 

Wall ; L, IN Die A, I^ur 

Vem - Dalchinx, milh-patta. prora, hadror. leddil, kdlhan, chdu, idura, 
chandnat shalangli. mdkri, bajkol, shir, Pb ; Rare, Ha7ARAj Kawala; 
Hind.j* Ka-aala, lali, jngrikat, Nepal ; Phamlet, Lb^ha; Sdm, Ass. 
DingpxngToait, K H asi a . 

ft^ertniCt9> Brandis, For. FI,, 3y8; Kura, For* FI. Burm , IL. 20 
Giimhle. Man. Timb , 3o8 ; Stewart, Pb. PL, i88 ; MtdtlUr, Select Extras 
Tropical Plants, 7th Ed., 230 1 Atkinson, Him Dist., j|/J; Indian Forest* 

'- 5 ; VMI., 404; IX., J5y; 

RI f aIL^ 2S6, 454; GaeetteerzSurddspur Dtst., 55/ Kew 
Guide to the Mus. of Rc. Bot., its. ^ 

Habitat.— A large tree of the outer sub-tropical «and temperate Himd- 
** from Mart eastwards; ascending to 8,000 feel. Also found in the 
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SabititnteB tw Baputo Grass. [G. Wait.) undSatum^ * 


Khasia hills and Burma« In Assam it grows gregariously^ in large forests* 
and is used for feeding the silkworms (Antheraea assama) which give the 
tnufra or m^nga silk. 

Fodder.— Goats even will not eat the leaves of this plant, but in Assam 
as already remarked^ they are extensively employed to rear the ntuga silk 
worms on. 

Structure of the Wood.— Grey, darkening, and turning red on exposure, 
soft to moderately hard, even*grained. Weight 4otb per cubic foot. U^d 
in Darjeeling, where it is very common, for building, chiefly for native 
houses. Also for tea-boxes ((lamble). 


FODDER. 

Leaves. 
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Machinery! Woods used for— see Agricultural implements, > 

I.* 145- 

mac LURAi Nutt.; Gen. PL, II I. , jdj. 

Madura tinctoria, D. Don ; Urticaceje. 

The Fustic, 

References. — Croonts, Hand-book oj Dyeings 34 ^, 4^ ft < 

Hummel, Dyeing of Textile Pabrtcs, 559. 364 . 

Habitat.— A native of the West Indies and of Central and So 
America; in»i ^dnred into India. 

Dye.— See the works quoted above. It can hardly be said to be as 
of any value in India. 

Structure oftbe Wood. — Orange-yellow ; hard. Weight per c\ 
fcjot. Used as a yellow dye and dso in producing green shades. 

MACROCHLOA, Kunth ; Gen, PI., III., 1141. 

According to Bentham this, at most, constitutes a sub-gpnus oi Stipa and 
includes S. tenacissima, Linn., and S arenaria, Boot. {Linn, Soc. Jour., 

Vol. XIX., So). 

Macrochloa tenacissima, Kun/h Gramine*. 

Syn — Stipa tenacissima, Linn. 

References.— aTpw Report, 1877 , 37; 1 S 79 . 33 ; iS8o, 5^. 

Habitat. — A rush-like grass, which grows plentifully on the i»rt»'Hy tiRCts 
of the Mediterranean coast, espqpially in Spain, Algeria, Morocco 'nd the 
Sahara. 1 his is the true Esparto Grass, which, from remotest t. nes, has 
been used for making bats, mats, baskets, chairs, agricultural ropes, &c.. 
and in which an imn ense trade has recently arisen for the m. nufaciure of 
paper. &ccharum ciliare, Anders, (the Afunj), has long been used for 
cordage, and forms a strong and useful rope, much employed by boatmen 
in the North-West Provinces Perhaps the best Indian substitute for 
Esparto is. however, Ischcemum angustifolium, which see -.but Eriophomm 
eomoEum (Vol. III., 266) and Lygeum Spartum are also so employed* 
It is admitted, how'ever, by paper-makers that it will not pay^ *0 export 
Indian grasses nor to produce in India a bark flbre intended for competi- 
tion with Esparto. * 
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MACROPANAX, Mtg.; Cen. PL, 1., 94s. 
Macropauax undulatunii Seem.ifL Br. Ind., //, jjS; Araliacem. 
Vein.— CAtWa, Nepal ; Prmgaam, Lepcna. * 

•Habitat.— A moderVe-sized evergreen tree of the Eastern Himilaya, 
from 500 up to 5,000 feet : also common in Assam and Sylhet. 

Stnictura of tilt Wood.— Soft, )*elIowtsh-w^hite, even-grained. \^^igh 
3o1b per cubic foot. « 
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A Fish-poison. 


(<?. WaH.) 


MAGNOLIA 

sphenocarpa. 


Hsbitst^-An evergreen, gregarious shrub or small tree, met with 
throughout India at altitudes up to 6,000 feet ; common in the North-East 
Himalaya, Eastern Bengal, Manipur. Chittagong, and Burma. A speci- 
men of this species has recently htitn sent to the writer by Mr. A. L. 
Mclntiro, of the Forest Department, collected in the Simla District. This 
is believed to be the most westerly Himdlayan habitat hitherto recorded. 
The form known as Perottetia^ A. DC. (now reduced to a variety of M. 
indica) is found on the Nilghiri hills, and the variety mawima occurs in 
Assam. Dalzell & Qibson remark that M indica is very common along 
the Chits, Gamble regards this as, next to Aitenusia, the commonest 
woody plant in the Ddrjfling district: in some places, especially aban- 
doned cultivation, it forms almost alone a small c<^pice*like dense forest. 

Food.*— Brandis says the season of flowering varies from April to 
October, and that the bbrribs ripen three months later. I'hese are eaten 
in NepdI. 

Structure of the Wood. — Growth fast (six rings to the inch) ; wixxl soft. 
Used only for fuel and rough house-posts. 

Domestic, Ac.— According to Brandis the lb was are used as a fish 
poison in Kdnara. 

Maesa tnacrojphylla, Wall. ; Fl. Sr. Ini., III., jio. 

Vem.^Pkusera, Kumaon; BogoH, Nepal; Tugom-k&ng, LapCHA. 

Habitat. — A larg^ shrub or small tree met with in the Eastern Himd- 
laya from Nepdl to bhdtan, especially in second- growth forests. 

Resin.— A resinous substance exudes on the bark being cut. 

Structure of the Wood.— Light brown, moderately hard ; the sapwood 
resinous 

M, rugosa, Clarke; Fl Br. Ind., III., joS. 

Habitat. — A small tree or stout shrub, with pretty white flowers; found 
in Sikkim between 5,000 to 7,000 feet, frequent in the upper talleys of the 
Teesta and Rutong. 

Structure of the Wood.— Light brown, soft. The sapwood slightly 
resinous, annual rings marked by a dark line. 
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MAGNOLIA, Gen. Fl, /., 18. 

[ Magn uaceje. 

Magnolia Campbellii ;!!•/.&' T.; Fl Br. JnJ , L,4t : 

Red Magnolia. 

Vem . — Lai champ, Nepal; Sigumgrip, Lepciia; Pcndder, patagari, 
Bhutia. 

References. — Gamble, Man TirnK, 5 ; List of Darjeeling Plants, 2; 
Indian Forester — I., 88, ge, gS , V.. 4^7 ; VIJi., 4041 XI If., 52 . 
Habitat. — A lofty deciduous tree of Sikkim and Bhutan, from 7,000 b* 
10,000 feet; common also in Manipur {Waft); remarkable for !»s magni- 
heent large pink or white flowers, which appear in April. 

Structure of the Wood.— While, very soft. Weight 25B per cubic foot. 
Occasionally used for planking, but now scarce. 


M. sphenocarpa, Sox 6.; fl. Sr. Ini., I., 41. 

Syn. — LiRIODBNDRON GRANDIFLORUM, AfiCHRLIA ma<^roph\lla, 

Dan. • 

Vera.— DiS/i Champa, Bbno. ft SvlhbT; Burramturi, Ass, 

References.— Fl. Ind., Ed. C.B.C.^ 45« ? fCuro, For. Fl. Burma, /., 
24; Gamble, Man. Ttmh.,Si Agri.-Hart. Soc. Ind, Trans, , t 

V//. (1840), 48 ! faumal, IV., too; X. {Proc.), 32 f (Men Series) fV.. 
^;V., 67 & 6 i;yi., 3 S- • • 
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MAGNESIA. 


An OnumiAfitel Tree. 
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6. NIcknIs Agru^Hort, Soc, {New Scries), and 

tnod of propagating this ornamental tree. 


Hahttat.--An ever^een tree of the tropical Himdlayan forests from 
Nepal to Assam, the Khisia hills, Chittagong, Burma : ascends to alti- 
tudes of 3,000 feet. Masters, in his account of the An^ami Naga Hills, 
says, this tree is common on the lower undulations and plains immediately 
at the base of the mountains. Cultivated in gardens throughout the hotter 
parts of India— Calcutta to Mysore—on account of its sweet 1 y>scen^ 
elegant flowers. 

^r. O. NIcI 

gives a useful note on the metfi 

MAGNESIAj Ball, in Man. Oeola^ of India, III, 4^y. 

The principal sources of the salts of this metal, which are of economic 
value, are magnesite — the carbonate, and epsomite— the sulphate of magne- 
«um. The metal also occurs as a silicate uimer three different forms-*taic or 
steatite, meerschaum, and serpentine'-*which will be separately described. 
Masnestai MalUt, Gcologr of India, IF, {Mineralogy), 14J, /ja. 
Magn£sii, Fr . ; Bittevbrdb, Ger .; Magnesia, //, 

Vem.— Hydimtod oxHtsaZaht makra, Pbrs., Hind., Pb., Sulphate b 
gurm, Bhots. 

Rmrences.— ^Vaison, Induetnol Burecy ef India, //., a/p, aSJ / 
Bad^PomcU, Pb. Prod., ^7, pp; Pharm. Ind , 3 S 9 * 343 ! Ainsltc, Mai. 
Jnd., /., 304, 629 . Balfour, Cyclop., //., 7 dp 

Occnrreoce.— According to Ball, epsomite, or natural sulphate of 
magnesia, is doubtless to be found as an efflorescence in many parts of India, 
since it is an occasional constituent of rth, but its occuirence appears to have 
been described only at Spiti. In that locality, Mallet found it as a plentiful 
efflorescence on black slate, in connection with considerable deposits of 
gypsum and arragonite. Bv collection and lixiviation of the fragments, 
he stated that a considerable supply might easily be obtained Mr. Mallet, 
in his Mineralogy, (written seven years later than Bell’s account) further 
states that upsomite is a freouent constituent of rth, and gives analyses of 
two samples from the Chdnaa district, which, by lixiviation and evapora- 
tion, afforded 16*02 and 11*86 of the salt respectively. He also mentions 
that the mineral occurs in considerable quantity in the Phurwalla salt 
iRine of the Salt Range, impregnating, and efflorescing from, a bed of marl 
at least seven feet thick. It is also »id to be found less plentifully in 
the other mines, in the thin seams of marl which sometimes separate the 
good salt layers from each other. Dr. Warth discovered an interesting 
%drous sulphate, named kieserite mixed with sylvine (polassic chlorid^ 
in a lenticular deposit from two to three feet thick in the Mayo salt mines. 
Fifteen maunds of the mixture was collected, but no information exists of 
its having been met with since. 

Epsomite has also been reported as occurring as an efflorescence on allu« 
, vial clay in the Nkobars Magn^ite, or the carbonate of magnesia, is gene- 
rally found in veins associated with other magnesian rocks such as serpen- 
tine, dolomite, Ac. Mr. Mallet writes that it forms innumerable >eins in 
talcose, chloritic and homblendic rocks os er a large area ip Salem, in the 
Ma^as Presidency. Associated with it are baltiirorite, chalcedony, jasper, 
chromite, and talc. According to Lieutenant Ochterlony,jt also occurs in 
Trichino^f, Coimbatore, and Mysore, and Newbold sayl it Is met with 
at Nelltge. 

Two analyses of the magnesite from Salem, npide by Frinsep, and by 
Bturneyer, reveal that the mineral contains about 48 per cent, of magnesia. 
Veins of magnesite have been reported by Blanford as occurring in the 
seipentine of the Arakan range in Burma, and bv Oldham under the same 
drcumstances in Manipur. Impure magnesite has recently been discovered 
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Magnesia; lyUJnn. 


(C. Watt) 


MALACHRA 

capitata. 


by Captain Pogson in the dolomitic limestones of the Happy Valley near 
Mussoree. This» examined by Dr. Warth, was found to yield 69-1 per cent, 
of the pure carbonate {Mallet). 

Mmdne.<*-The oxidb (magnesia), the carbonatb, and the sulphatb 
are largely employed in European medidne^ the two former as antacids and 
laxatives; the latter, as a purgative, refrigerant, and diuretic. 

No record exists in tne literature of India of the use of the com- 


No record exists in the literature of India of the use of the com- 
pounds of magnesium as medicine excepting in the case of the impure 
hydrated oxide, eahr^ohra, which is employed in Northern India as a 
laxative, alterative and aphrodisiac. Ainslie talks of calcined magnesia 
as a useful remedy in sporadic cholera, and of the sulphate as a valuable 
purgative and alterati\>e, but,makes no mention of their being employed by 
Natives in the south of India, in parts of which the sulphate or natural 
epsom salts, as alr^dy stated, occurs plentifully. A recent note received 
from Surgeon-Major Altchison, states that** a coarse natural product 
collected near Rupshu, probably a sulphate of magnesia, called ^urm by 
the Bhotes, is used by them as a purgative.** 

The salts above enumerated are £ul officinal in the Pharmacopoeia, but 
are entirely imported for use. They are mostly artificially manufactured 
from sea-water, from magnesian limestones, or from magnesite, by treat- 
ment with ‘iu'phuricacid. 

ladnstrial Uae. — Besides the well knowm medicinal purposes to which 1 
Epsom salts are put, they are said to be also sometimes employed to give | 
weight to cotton cloth. Dr. McLeod, and later M Sorel, proposed to 
manufacture a water cement from the Salem magnesite, by mixing it, when 
powdered and calcined, with a solution of chloride of magnesia. 

Mahoganyi see Swietenim Mahagoni, Mblucb e; Vol. VI. 

Mahonia nepaleniSi/^C, see Berberia uepalensis, SOreng.; Vol. I., 446 | 

Mahwa or Mabud, see Bassia latifolia, Roxb., Sapotacea^ Vol. I., 406 

Maiden-hair Fern, see Adiaatom Captllua-veiieria, Linn.; Filices; 

[Vol. I., no. 

Maize, see Zea Mays, Linn. ; (Jraminje ; \ ol. VI. 

MAjUN,(vulg:arly Mijum). 

Minun is an intoxicating sweetmeat prepared with ghi and sugar, the 
drug being Bhang, Gdnja or Charas (the narcotics of Cannabis sativa, 
which see, Vol. IL, ; Opium or Poppy-seeds; or Datura. The 

preparation is flavoured with various spices, such as Cloves, Mastich, 
Cinnamon, Aniseed, Cummin, Cardamon, &c. &c. For further informa- 
tion, see the article Narcotics, pp. 324—326 and 328. 

MALACHRA, Linn.; Gen. PL, 20$. 

Malachra capitata, L / //. Br Ind , /., jap ; Malvaceae. 

Vem.— ^<111 or banrhhendi. Bomb. 

References — Voigt Bort. Sub. Cal., tti; Dal» & Cihr , Bomb. PI., 9 ; 

Murray, PI. anti Drugs Sind, 60 ; Lisboa, U. PI. Bomb., 22j , Liotard. 

Paper-making Mat., 79, So, Si ; Report, Exp. Farm Khinde^h, Bombay; 

Dee. tSSo ; Cross, Bevan Of King, P*^t on Fibres of India, 54; 

9our. Agri.~Hcrt. Sae.tlnd,, V.,{He9s* fs).Pt //, (Prff iS7S).2S, 

4S ; Indian Fmrester, VII. , 179 ; sponf,*Encyctop.,9^t; Balfour, Cxclop,, 

• S04.; Oficial Corresp,, R. and A. D-ft. B. Proc , iSSi. 

HaWtal — An erect annual, with bixiad, heart-shaped leaves, covered 
with stiff hairs. ‘The flowers are yellow or white, and form axillary or ter- 
minal heads. None of the earlier jK>tanical writers allude to this j>lant, 
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PIBRl. 
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A good Textile Fibie. 


from which circumstance it is presumed to be a modern introduction. It is a 
native of west Tropical Africa (the Congo basin particularly) » and of Tro- 
pical America. Voigt is the first Indian writer who makes mention of the 
plants 2nd in hts day it would not appear to have been so plentiful as at 
the present time, since he simply remarks that it is domesticated about 
Serampore. Qraham, and after him Dalzell St Oibson, affirm that the 

f ilant was introduced into Bombay from Brazil by the late Mr. Nimmo. 
t is now plentiful throughout the notter damp tracts of India, more especi- 
ally in the vicinity of Bombay. 

FIBRE. 

Fibre.— It yields a fibre 8 to 9 feet long, with a silverv lustre, and almost 
as soft as silk. D r . Ki ng reports that for paper-making this does not seem to 
promise much ; it has, however, been experimented with in Bomb^as a sub- 
stitute for jute and was reported on favourably by the manager of a factory. 
The fibre was shown at the late Colonial and Indian Exhibition, an excellent 
sample having been pre<;ented by Mr. A. B. Qupte. At one time high 
hopes were entertains that Bombay would, in this fibre,*pos8es5 the means 
of competing with the Bengal jute manufacturers. Just as the growth of 
the jute industry eclipsed all the other fibres that were, half a century ago, 
equally contesting the growing market for a cheap textile, so twenty years 
later, the immense popularity of the Bombay wheat trade seems to have 
extinguished the hopes once entertained of this fibre. The reports pub- 
lished regarding it are, howe\'er, unanimous, that it is little if at all inft^ior 
to jute, and that capital directed towards the cultivation and manufacture 
of the fibre is all that is needed to place the industry on a sound commer- 
cial basis. The efforts to introduce the cultivation of jute into Bombay 
may be pronounced a failure, and there would, therefore, seem every pros- 
pect of a new interest being taken in this neglected fibre. Malachra fibre 
was much qdmired at the Colonial and Indian ExhibitfOh, and the experts, 
who examined it, were of opinion that Bombay would not much longer con- 
tinue to import the sacking required for her grain trade, and that some en* 
terprising manufacturer would soon be found willing to use this, or some other 
allied fibre in the preparation of gunnies for the local market. In the hope 
df usefully placing in the hands of the public existing information the fol- 
lowing reprint may be here given. • 


iVefes, SfC; on th$ Experimontal Cultivation of M aia chf U capitaUl in Bombay^ 
Mr. J. E. O’Oonor, then Assistant Secretary to the Government of 
India in the Department of Revenue, Agriculture, and Commerce, on 
the 15th April 1878, wrote of this plant and its fibre 

Among the specimens of raw produce collected in Bombay for the Paris Exhibi- 
tion were samples of fibre extracted from Malachra rotuodifolia (so named in the 
list of Bombay contnbutions). Regarding, that specimro, the following remarks 
were made in a memorandum attached to the list of contributions . 

*From this plant, which grows abundantfy during the rains in waste places in 
and n'^ar Bombay, Dr. W. Gray, M<B., extracted a fine fibre and sent it to the 
proprietor of the Bombay Hemp and Jute Mill fnr examination. It was most favour- 
ably reported upon. At the beginning of the last monsoons the proprietor uas, at his 
own request, taken to tho B^cutla flats in Bombay and the plant wa^ shown to him. 
He renfarked that the usefqjness of this plant was not known, and reported that 
the discovery is * a boon to Bombay.’ He has subsequently taken iteps in procuring 
fibre from this pl'itft, and about forty day labourers Were till noe kept workitig by 
him at Chembive, a village nearCoorla. A new industry has thus been started. This 
fibre perhaps deserves special attention.*^ • 

Struck with these remarks, 1 asked th^ officer who was in charge of the Bombay 
colibctions for Paris, and who had pre|&red the list (Mr« F. F. Arbiithnot, O.8., 
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MALACHRA 

capitata. 


Collactor of Bombay), to be good enough to furnish me with some further information 
on the subject and samples of the fibre, as wellas of the plant itself. Mr. Arbuthnot 
was not able to send me any of the fibre, the whole quantity prepared by the mill- 
owner referred to above after the monsoon having been already exhausted. He has 
mixed the fibre with jute and made gunny-bags of the mixture. Mr. Arbuthnot 
sent me samples of the plant, however, and the copy of a letter from the mill-owner 
to Or. Gray on the subject of the fibre. 1 he letter was to the following effect 

* I have received through your friend, Mr. B., a sample of a nicely-cleaned new 

fibre token from a jungle ^nt, and being new it gave me extra pleasure in testing it, 
and I can safely say that the new fibre is quite as rood as jute. If this new fibre can 
be grown m quantity, it will be a great tbinr and a boon to this Presidency. 1 he 
fibre is actually not the yarn of jute ; nor do 1 know its true name. It seems like 
what the natives call raiue bhtnd^e, or jungle but even that is doubtful, 

as bh^ndte is scarcely so good as this fibre. 

* The fibre is in length from 8 to 9 feet, thoroughly clear from gummy substance 
and dirt, has a nice silvery appearance with a peculiar lustre, and is almost as soft as 
Bilk. In passing the fibre through the machinery, damped with oil and water, as is 
commonly done with Bengal andKonkan jute, yarn was produced strong enough and I 
nearly equal to that made from the second quality of Bengal jute . In the opinion of 
our European spinning-master, owing to the almost imperceptible difference between 
the yarn made from the new substance and Bennl jute, it is very suitable for weft : 
but if the plant is carefully grown and well looked after, the fibre would ihen, no 
doubt, rank fully equal to Bengal and Bombay Jute. Owing to the high prices ruling 
for jute in Bengal and elsewhere, the new fibre, if carefully prepared, would commaim 
a ready satr at P3 la to R4 per Indian maund. * * 

I submitted the specimens of the plant, and the papers received from Bombay, to 
Dr. King, Superintendent of the Botanical Gardens, Seebpore, who had kindly offer- 
ed to identify and name the plant. He says that the plant is MaUcJum capitftta, 
and not M. rotundifoUm, which is found only in South Amenca, and he adds— 

* lAalachf* capitAto, though probably originally a native of South America | 
also, IS now found everywhere within the tropics. It now grows sparingly about j 
Calcutta; but, as it is not mentioned by Roxburgh in his Flora Indica, it appears ! 
probable that it did not occur at all here in his time. Wight and Arnott do not 
mention it in their Prodromus Flora Peninsula india OrientalU, and it is, there- 
fore, improbable that it was common in Southern India when that l^k was written. 

I should not anticipate any difficulty about mwing the plant in Bengal ; but whether 
it would yield as good a fibre or be as valuable as rate, I am quite unprepared to offer 
an opinion. The plant belongs to the new order MALVACRiS. It is an erect annual 
(or occAsionally perennial) ^riib. covered everywhere with very stiff hairs. The 
leaves are broadly heart-shaped, almost rounded, and are borne on long stalks. The 
flower-heads are also carried on long cylindrical stalks which rise from to* exits 01 the 
leaves. The flowers themselves are^cHow or white in colour. There arc xbout five 
or six of them on each head, and they are surrounded at their origin from the flower 
■talk by three or four half-kidney*shaped biacta. Each flower produces five seeds.* 

The above is a popular description. Sir J D. Hooker*sdescript. jn in the Flora 
of British India is to the same effect, though stated in botanical terminology. Sir 
Uoaeph Hooker prites of this plant (M. capitata) that it occurs throughout the 
hotter parts of India from the North-Western Provinces to the Carnatic, probably 
introduced. 

The members of the family are usually found ir marshy places within the tropics. 
It would seem, therefore, that this species would thrive well in Bengal; in faok, it if 
already common about Odcutto ; and Voigt (Hortus Suhurbanus CalcutUnsist page 
iia) refers to it as domesticated in his time (1841) about Serampore. Mr. Blachyn- 
dan tells me that Graham, in his Catalogue of Plante in Bombay and its vicinity, I 
alludes to Malachra rotniidifoUa as introduced by Mr. NImmo about forty yean 


nsiB. 


ago. 

The preparation of the fibre is the same as that of jute. When Dr. Gray 
operated on the fibre in Bombay, he steeped the steir. ♦ water for a weeg. It mi^ 
be steeped when freshly cut; for, according to the Oiperience of the mill-oimr, whe 
tried the fibre, if the stem Is expoirad to the sun and allowed to dry, great difficulty is 
felt in getting rid of the oxternai bark, and the fibre obtained vi coarse and inferior in 
quality. , 




• This letter was datqjd aoth July 1877* 
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1 he utilisatfon of this pUnt would be specially advaotaaeous m the Bombay Pre* 
sidency, where as yet attempts made to grow j^ute can hardly be said to have had any 
sucosss. But the plant seems to merit attention in Bengal too. Growing as it dees 
and flounshmg without any attention in marshy soil, of which we have more than 
enough for all purposes la Lower Bengal, it would seem to offer the spinners and 
paper-makers an eacelleot substitute for^ and addition to, jute. I believe the Bally 
Riper Mill Company are anxious to find some fibrous product capable of conversion 
into paper at low cost Here is one to their hand and I b^g to recommend it to 
tltoir attention, as well as to that of )ttte-8pinner*s and rope and twine makers. 

In Balfour's Ciass Book of Botany (^go 771) it is said that in Panama the 
leaves of this plant are used as an anthelmintic. 

RopotU obtatnfd through the Agncultural and Hortfcultural Society of India on a 
sampU of the fibre of ** Mslachtm cspitata " prepared %n Bombay by Burgeon- 
Major W Gray 

I have no doubt this fibre would prove a good substitute for jute for most pur- 
poses to which jute is applied; but it seems rather more harsh, and its spinning qua- 
lities should be tested in one of the jute-miHs before giving a very decisive opinion. 
To ascertain whether it would prove economically a sobstituta for jute, we should 
require to know the yield of fibre per bigha or acre, and the cost of cultivation and 
manufacture. 

(Signed) S. H ROBINSON 

This sample is beautifully bnght and clean, fair length, and good strength of staple, 
but somewhat harsh 1 doubt if it would make a good warp >arn in itself, but 
mixed with good jute it would do so The fibre for spinning is not so valuable as 
jute; it tacks the forked ends when broken, such as the latter possesses, and par- 
takes of the character of the fibre known as meshia, which nhen broken looks as 
though It had been cut and left with square ends Before its value as spinning fibre 
could be fairly assessed in competition with jute, it nould be needful to mow cost of 
production, outturn per btgha, &c 

(Signed) W. H ( OGSWfcLL. 

Fibre harsh* 

(Signed) W. SFALKART. 

Extract, Paragraph S,of a Utter from the Acting ColUctor of Tanna, No, 32^9, 

, dated igth October iSyS 

3 The seed of the Bffalachra capitata, which formed the subject of correspond- 
ence ending with Government Resolution under reference, was sown broadcast during 
the monsoon juft over in gurcharan or waste land in Bandora taluka, Salsette, and 
in certain villages of Bassein and Kalymn talukas, and the result is reported to be 
, a complete failure This result is apparently attributable to the exceptionallj heavy 
(all of rain, and 1 would recommend a further trial next season. 

rhe following report was received frogi the Superintendent of the Victoria Gar- 
dens, Bombay, in 1879 — 

* Not having any seed of the plant in stock, and none being pr rurAble in the 
baxAr, 1 gatberra a quantity of young plants from the flats, as soon as they appeared 
after the commencement of the rams, and planted th*^m in regular rows 3 inches 
apart, with a space of inches betwixt each plant Ihe soil was stony and loose, 
formcMl of a mixture of decayed cutchra and the natural soil of the garden I he 
plant grew vm rapidly, and after three months' growth reached a height o' 7 to 8 feet, 
each stalk perfectly straight, and measuring at tne root fiom i to ) inch in diameter. 
After four months' growth the plants were cut down, all leaves, branches, and seeds 
removed, exposed to the sun for three days, and then steeped in water for five days; 
they were then removed stalk by stalk, and all the fleshy or pulpy part removed by 
pressing with the finger and thumb The outco-ne is as follows from a BengM 
htgha, or an area of 1,600 square yards, fibre (the same as sample sent) can be pro- 
duced weighing 56olh. When cultivated during the rains, tb|t plant requires no 
attention whatever, but it must be grown very close togelheaand not exposed to 
high winds. The cost of removing the fleshy matter from the fflire will amount to 
about R3 per bigha * 

Ine Superintendent, l^iAndesh Fxperiroental Farm, Borobfy, wrote (a6th Leb 
maiy 1879) to the Colle^or of Khinde^ — a 

'As directed HI Government Resolution No 3363 of 8th May 1878 (furwa ded 
under your endorsement No 3154 of 13th idem), I have the honour to report on the 
•Malachm capiUta Syn rotiu^ifoliA) as a fibre prodasmg plant 

3 This species of mallow was introduced into Khandesh presumably at a recert 
Sate, although there i»eenis to be no very trustworthy information of the subject. U 
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if koowii here by the name of ran bkmdea, and the cuUivators are more or leaf fami- 
liar with the quality of ite fibrea, which they eometimea eatract. . 

3. It is found only in good soil* and malces its appearance soon after the nrst rain. 
Its leaves much resemble those of the cotton plants in its young state, and on teis 
account often grows along with t^t crop for a month or more before being dis- 
oovered«_ ... . .... 


ced from green stems, and they are readv lor cutting in tne wriy awv 
in time to admit of a light ra^» crop being sown afterwards, and that the crop 
Bs not exhaust the soil as in the case of sunn hemp. 


to a distance of 4 or 5 feet, where the en^ beornie slightl} bent upwards to a^it oi 
the thorough ripening of the duster, or head of capsules which contain the seeds of 

^ 6. A bale of this fibre, along with seven other kinds, were forwsrded to 
ment in accordance with the instructions contained in paragraph 8 of the Resoiulion 
No, 1881 of 7th July 1874. The whole was sent through the S^retary of State to the 
Dundee Chamber of Commerce, who merely recorded a general opinion on the whole 
batch without dealing with the merits of any particular sample. 

7. The ran hhenaae fibre is easily extracted, as the baric contains comparatively 
little of the gummy substance so common to many others of the fibre-producing 

^ 8. Notwithstanding the large number of ** miscellaneous fibre ** shown at 
Mahiii Exhibition, two of the three prises offered under this head were awarded to 
samples of rnic . j* - 1*. 

9. 1 have had a parcel of the fibre prepared, and await yOur orders regarding its 

?hc above compilation of available information was first publi^ed by 
the writer in the Selections from the Records of the Government w India, 
in the Revenue and Agricultural Department (1888-89), since which date 
no further particulars have been obtained. The fibre seems a^ell worthy of 
careful investigation /sf, as to whether it can be produced in Bombay at a 
price to compete a ith Jute j and 2ndt whether it can be as cheaply and 
economically utilised. 

Malabar Oil. . ^ .u 

The ambiguous term * Malabar Oil’ is applied to a mixture ot the 
oil obtained from the livers of several kinds of fiah frequenting th MaUb^ 
Coast of India and the neighbourhood of Karachi. The spec 
used belong to the genera Atobatis, Carcharias, Clnpeat Pnatia, 
Rhynchobatus, Silundia, Trygoo, and Zygsoa, 

See the article Fish in Vol. 111 ., 363*397. 

Male Fern, see the article Ferns, Vol. III., 323* 

MALCOLMIA, Br. / GVa PL, /., 77- ^ 

1 146 , Cruciferje. 

Malcolmia africana, Br. ; and M. strigosa, Bom. / Fi. Br. Ind, A, 

Vem —Khunssraia. patihra^ pichan, chindka, Ps. 

References.— Sfrwurf. P^.Pl,,i4: Musray.PU atU 

Stesaari, Account of a Journey tn Haodra 

Hort. Soc. Ind., XII ) / AiUhUon^ Rept, Botany, Afgh. Dei. Corns . ; Lace, 

Report on (he Vegetatton of Quetta (iw ui&s.). , 

Habitat.— Small, herbaceous weeds found m the hotter 
India (Panjfib, Sind, Baluchistdn. and Afgh^ stAn), where, agoroing to 
Stewart, the last mendoned species (in Ha;Sfa) is so abundant as to 
the ground, and give it a heathcr-likc purple hue. The 
specks ascends from the PanjAb plains to altitudes of 13,0^0 feet above inq 
sea. • • 
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Fodder. --These, along with a few other equally abundant cruciferous 
plants (principally LqMdinm Dratm), are greedily eaten by goats and sheeps 


and in Quetta may have much to say to the superiority of the mutton rear- 
ed in that neighbourhood. M. Bungei, Boiss., occurs in Peshfn Valley 
(Lacf). Of this species Aitchison reports that in the Hari-rud Valley it is 
in so great abundance, on gravelly soil, as to give a bright colour to the 
country. Mr. Lace states that in Peshin it is an important fodder plant, 
and doubtless this is the case also in Afghdnistdn. 

MALLOTUS, Gen. P/., ///., j/p. 

A gitaus of trees or shrubs, comprising some 70 species, natives of the 
I trop^al areas of the Old World, the arborescent forms yield soft, light, 
woods rt no great economic value. In India there are 45 species: 2 of these 
occur throughout the hotter parts of the continent; 9 in Madras; 5 along the 

™ Himllaya; 6 in ^Assam j 15 in Burma; 4 in the Andaman islands; 

7 10, Ceylon ; and 22 in the Malay Peninsula— Burma to Singapore. The fol- 
lowing are the more important species. 

-- , .. Euphorbiacia 

Mallotus albus, Muei:. Arg. ; Fl. Br. Ind^ V., 429 ; Wight, Jc., t. 

TBTRACOCCUS, Kuru ; Rom RRA ALB\ and TETRACOCCA. Roxb. t 
^PPOI DBS, z?a/e. , R. PBLTArA, R. PANICULATA, Wall. 

VtfiL Marleya, Svlhft; yogt mallata. Nepal; Numbongt Lepcha. 

F/. /«d., hd. C.B.C,, J37 , Brandis^ For. Fl., 444 : 

Kura, For. Fl Burm., II., 383, Beddomr, For. Man.,208 , Gamble. Man. 

^ Otbs., Bomb.Fl.f 230, Bombay Gametteer {Kdnara)^ 

A r.. Ft. 443* 

Habitat.— A small, evergreen tree, found in Sikkim, Eastern Bengal, 
Assam. Chittagong, the Western Ghats. Mvsore. and Cevlon. On the 


- ^ , ... ./.nr...... 

Assam, Chittagong, the Western Ghats, Mvsore, and Ceylon. On the 
Himdlaya it ascends to altitudes of 3,000 feet. ’ 

Structure of the Wood.— Soft, white : weight 31 lb per cubic foot. 

M. muricatuSi Muell. Arg.; Fl. Br. Ind.. V., <77. 

Under the above name. Gamble, Kurz, and other writers on Indian Eco- 
nomic Products have desenb^ a tree which yields a grey, moderately hard 
timber. The FUtra of British fndta {Vol. K., 436, 417. 430) points out 
that the tree of Mysore and Travancore so designated is M. muricatus, 
Beddome: that of Ceylon M. Walkerae, Hook./., and the Andaman plant 
?s> M. andamanicua, Hooh.f.^ the Uuk^mauk, of the Burmese. 

M. nepalensiSi Aluell. Arg. ; Fl. Ind., V., 428. 

Syn.— M. OREOPHiLus, MuelL Arg , Gamble. Man. Timb., 362 . 
y^tl.--^Numhtlngkor, Lrpcha; Sa/ed mallata, Nepal. 

Habitat.— A small tree of the Central and Eastern Himalaya: Nepdl, 
Sikkim, altitude 5,000 to 7,000 feet, Kl).isia Hills 4,000 to 5,000 feet. 

Structure of the Wood — While, soft ; growth moderately fast, five rings 
to the inch of radius (Gamble), 

M. philippinensis, MuelL Arg.; Fl. Br. Ind„ V.. 442. 

Thk Monkey face Tree. 

Sjrn.- RoTTLFRA TINCTORIA, Rox\. ; R. AURANTIACA, Hook. & Am. • 
R. AFUMS, R MONTAN \ and MULf IS, ira//.;CROTON PHILIP- 
rsns\s. Umk. : C. punctatus. Beta ; C. core ineus. MluW. ; C. monta- 
Willd f C. DISTANS, Wall. ; C. CASf ARii I OlOES, Raue^ch. 
Wtrn.'^KambiU, kamdd, kamaU. kamtU. kameU. ruifU rdU. kamhkal. 
, wKytflifMrtr.gWtf (powder), Bind ; Ron (Loh ardugoaI ; Dhola sindur. 
iBirlhum); iSiNi/wri (Darjiling) ; Kamila, tantr (kisiur or ii/sorw saf- 
fron), kafiiil igurt (the dye powder) kanCalugundt. Beng.; Kugnala. 
sundragundt. bosont^gundi. Uhiya ; Rora, SxNTAL; Gangai, puddum. 
faggarH. Assam ; Chinderpang. machueran. Gxro; Sindttrtaf etaed 
mallata^ Nepal; Puroa. tukla, numboongkor. LdPCHA; Baraiburi. sin^ 
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durpoftg, Mtciii; GoNO ; Reonu roh, kamela (Banda); RAinia 

kamelat (BijnouiO » ^ort (Bundklkhond) ; Sindurta, purtahung, 
N.-W. P. ; Rohni^ OuOH ; RAtn^ rtupta, roli, rauni, rfri, Kumaon ; Katm» 
bil, Kashmir; Kanula, kamal, kambal, kumtla, rfini, reun, r4lyd, PR. ; 
Kdmbatia(l*h&HAVfABL)f Pushtu; Rauntt rori, chamar gular, nii^ur, 
C. P.; Kuku (Mblghat), Bprars; Shendriykaptla^ kamalat Bomb. 
drx^ 'ihxnduTf^AfL.'t KapxlotQ\M.\ Kapli, kapila, kamelor^dvu {f bed 
"•pollen), Tam. ; Kunkdma^ kdptla, vassuntagunda (powder), chenara* 
sindurtf Tel. ; Kurku^ rangamaU, corunga^manjetsarnakaiarip huUckel- 
lup kunkuma, Kan. ; Ponnagam (? Cftlophyllum inophylliim), Malay. ; 
Taw-tee-cteng, tan-thte-tlen, Hurm. ; faTethadin, Shan ; Hamfaran» 
della. Sing.; Kapila^ katnptlla (the red mealy powder), recnaneka 
{Punnaga is incorrectly yiven in many books as Sanskrit for this plant, — 
see Calophyllum iaophjlliim). Sans.; Ktnbil (a word derived from the 
Sanskrit and now restricted in India to this plant), Arab.; KanhdU, PiRS. 

References.— FI, Ind,, Ed. C.B.C., 737 ; Brandis, For. FI., 444: 
Kurm, Fer, FL Burm., //., 38t ; Beddotns, FL Sylv,, i s8q ; Gamble 
Man. 1 tmb , 361 , Dale. ^ Gths., Bomb, FI., 2^0 ; Steruari, Pb. PL, 19? ; 
Grab , Cat. Bomb. PL, 1S4 : Mason, Burma and Its People, 312, 54J, 7 ^^ / 
Benth., FI. Hongk., 307 ; Hookef, Him Jour., L, 3iK ; Miguel, FL Ind 
Bat. SuppL, 4S4 ; Rkeede, Hort. Mat., V., t. 21, 24 , Elliot, Flora Andhri- 
ca. 36, 86, gr,, 96, g8, io3, 75 a, /6V, t8^, tSg, igo ; Phatm. Ind , 202 ; British 
Pharm., 167 ; Moodeen Sheriff, Supp. Pkarni. 1ml., 170 ; U. C. Dutt, 
Mat. Mid. Hind., 232 3o2 ; Dynutck, Mat. Med. W. Ind., 2nd Ed., 709; 
Fl'ltk Hanb , Pharmacog., 372-^76: V. S. Dtspen^., isth Ed., 828; 
Bent. & Trim., Mtd. PI., IV., t 236 ; Murray, PI. and l^ugs, Sind, 34 ; 
Med. Top. Ajm , 142; Irvine, Mat. Med Pat., 48; Buchanan, Jour^ 
tiey through Mysore, Canara, &c , I., 168, 204, 27 /, II., 343; Baden 
Powell, Ph. Pr., J7d ; Atkinion, Him. Dist., 776. Drury, U. PL, 28$ ; 
Lisboa, V. PL Bomb., t22, 248, 25A, 268, 275; Btrdwood, Bomb. Pr., 78, 
3oi, 336 ; Roy/e, III. Him Bot , 32g ; McCann, Dies and Tans, Beng., 
t8^20 , Buck, Dve\. and Tatis, N - W. P., 3i ; Liotard, Dyes, $6*58, 8g, 
pu, 123 , Wardle, Report on India Dves, p. 3 ; Darrah, Note on Cotton in 
Assam, 33 ; Aplin, Report on the Shan States, 1887-88; Prof . Hummel, 
(S penal Report in connettion with Colonial and Indian Exkib.) ; Kew 
Reports, hi, 30, Kew Off Guide to the Mus. of Ei . Bot., iig , For. Admn, 
Report Chutiti-^Nagpore, 1883, 34 ; Bomb. Gas , XL, 2$; .Y t^., 1., 75 ; Lamk, 
Fncvcl , II , 206 ; Indian Forester, VoL III., 24, 204 ; VoL IV., 230, 3t8, 
323 : VIII., 106, 7 tg ; IX , 4f3 ; X., 33, 32$ . XL, 367 , XII., 1S8 {XXII.^ ; 
XIII., 1 2t, Gasetteers ^-N. \V.P.,I.,34. IL, 77J; IV., 77 / X., 317: 
Bombav, A V., 72 ; XVII , 26 ; Pan; ah, Hoshtdrpur District, JO ; Rdwal- 
pindi District, 15, 83 ; Peshawar District, 2 ; Mysore and i org, H, 48, 
436 , II ,7 ; III-, 22 ; Hunter, Orissa, II., i7g, Ap. VI . ; Mu* . al of tfu | 
Cuddapah Distrnt, 200 i^ettlement Report of the Upper Go*avery Dis- 1 
trut, 38; Central Provs, (Raibur Dist ), 76 ; {Chanda District), Ap. VI . ; I 
Agri.-Hort. Soc. {Old Sines), IV., Pt. 1 , 210, 2ti -, VI., Pt. /., 27; VIII. ! 
Sel., 178; XIII.. 314, 353, 300, 3gt; XIV., 21, {New Series^ /., JOJ; 
VI., SeL, 20 \ Homgberger, Thirtypve years in the East., 337. | 


Habitat.— A small, evergreen tree, found throughout Tropical India ; | 
along the foot of the Himala}a from Kashmir eastwards (ascending to 1 
5,000 feet) ; all over Bengal and Burma, Singapore, and the Andaman 1 
Islands ; and Irom Sind southwards to Ceylon. Distributed to China, th§ 

Malay Islands, and Australia. ‘ 

THE ham6la dye. history. 

History of the Dye and Medicine.— Much has been written regard- 
ing the dye (or as it is known in Europe Kamala). This is the 

powdei^ substance obtained as a glandular rnbescence from the exterior 
of the fruits of Mallotus philippinensis. Ev^i it the present day, how- 
ever, Kamila dye canaot be said to have obtained the position in Euro- 
peRn commerce, which its merits deserve. In India it is sometimes known 
by its Arabic name Ktnbil (a word derived from the Sanskrit name fw the 
drug) ; but, according to certain Arabian writers, there were two kinas of 
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Kinhtl^ the red Indian and the black or purple Abyssinian, It has now 
bwn ascertained that the darker coloured Ktnbil is the African 
Waros drug and dye^ a substance obtained from a Flemiiifia {gee Vol. 
Ill.f 40V40J). The Indian Kin^il appears, in fact, to have at one time 
been chiefly' used as an adulterant for Wart^ and as such it first found 
its way to Europe. 1 he history of the black Kinhil has been more carefully 
worked out than the red, though what is apparently the latter is mentioned 
in the ChakradaHa^sangrdha and in the Bhdyaprakdso (A.D. ISJSK ***d 
hence was probably known to the later Sanskrit medical writers. Profes- 
sor Wilson was of opinion that the Arabians of the eighth century studied 
Hindu medicine before that of the Greeks, and that Ohakrapani Dafta’s 
great work was translated into Arabic about A.D. 773. From that period 
Uie name Kinbil probably dates. Arabian writers 0/ an earlier period ap- 
pear to allude exclusively to Wars^ the synonym Ktnhii being given by com- 
mentators or translators. l*hus Paulus Aegineta in the seventh century 
refers to Wars and Ibn Khurdadbah, who lived A.D. 809-885, states that 
from Yemen came stripe silks, ambergfns, wars, and gum. Kinbil is some- 
times compared bv the Arabian writers to saffron, hence in all probability 
the modern though inaccurate application of the vernacular name kisar 
in some parts of India. This mistake was made by Brandis, Gamble, 
Bentley 6c Trlmen, &c. In the tenth century, Masundi urote of Ktu^ 
hit as a sand> substance of a red hue. which was useful as an anthelmintic 
and in the treatment of cutaneous diseases In the thirteenth century, 
Kaz-winI referred to Wars as a plant sown in Yemen which resembled 
Sesam. Most writers from that date carefully distinguish Wars from Kinbil^ 
and speak of the former as a dye and medicine used externally to remo\e 
freckles and taken internally to cure leprous eruptions ihey seem to 
have understood that the red Kinbil was an anthelmintic drug — a property 
not possessed by' Wars^ The Makhsan el-Adwiya makes the same dis- 
tinction, but says the Ktnbil is the pulp of a fruit obtaiuad from a tree grow- 
ing on the mountains which has long stiff thorns. It is thus probable that 
Mir Muhammitd Husain never saw either the tree or the fruits from which 
the Kamila powder is obtained. His description of the fruit and of the 
powder obtained from the interior (instead of from the outer surface) 

15 curiously enough almost identical with that incorrectly given by Liotard, 
McCann, and other popular modern writers on the djes of India Of 
Wars, Mir Muhammad remarks ther#is a black kind w'hich comes from 
Ethit^ia, called and a dull red kind know' n as Indian, the latter 

yielding an inferior dye. He then adds that the seeds of the Wars plant 
resemble those of mash (»sPhaseolus Mungo var. radiatm), a fact which 
recent investigation has confirmed, by the determination of Wars as the 
glandular pubescence from the pods ot a Flemingia. 

The vernacular names used in India to denote the Kamila powder im- 
ply its colour, but they are the same names as are given to the disease 
jaundice It is somewnat remarkable, however, that the earliest European 
writer who deals with Mallotns philippineosis should neither have heard of 
its dye, nor of its anthelmintic property.^ In 1684 Rheede {Hortus Indicus 
Maiabaricus) described and ligurra the plant, but he speaks of the leaves 
and fruits as being made, along with honey, into a cataplasm employed in the 
treatment of itch and for application to the bites of snakes and other venom- 
ous aaimals. Similarly, the root, he adds, was made into a preparation 
found valuable in the treatment of contu.sions, since it possessed the property 
of dissolving coagulated blood. He does not appear to have hearc^m the 
powder, nor does he call the plant by a name in any way traceable to the 
flames in modern use. He calls it Ponna/iam, buK as with Roxburgh's 
Pifonag, that name should in all probability be assigned to Calophylluni ino* 
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phtlippinensis* 

Or* Hove, an indefatigable traveller and botanist, who visited HISTORY, 
mmbayin 1787, alludes to Kamila apparently, but under another incorrect 
name—* Kissury^ being used to adulterate a permanent dye prepared 
from Bixa Oreilaiui by combining the dye from the seeds with that pre- 
pared from the roots and leaves. 

The reader will find (in the .Selections from the Records of the Government 
of India, Revenue and Agricultural Department, 1888-89, pp. 53*5^) an 
account of Hove’s dse, and perhaps the tacts there given may found inter- 
esting, because of their bearing on the subject of Kamila. Most writers 
speak of Buchanan as having been the first European writer who described 
Kamila dye. 'Ihc Diary of his Journey through Mysore, in which he gives 
particulars of the process then in use, is dated 1807/but Roxburgh’s Coro* 
mandol Plants was published in 1798. In that work the subject is discuss- 
ed in great detail, and the genus Rottlera, by Roxburgh, founded in order 
to isolate from Croton the Kamila and one or two allied species. '1 he spe- 
cific name of tinctoria given by Roxburgh denotes its d\e property as be- 
ing then recognised, but in his Plot a Indica he adds that the root is said 
to d\e red also.” 

The properties of both the dye and medicine are, at the present day, ap- 
preciatea by the people in every prov^inceof India It is mentioned in most 
of the Gaacti«A^^ and District Manuals, but the following special authors 
may be consulted regarding the subsUnce : — ' 

In Bengal^ Roxburgh, Cutt, Gamble, Ltotard, McCann; in th§ 
North*Western provinces, Brandis, Buck, Atkinson; in the Panjdb^ 

Stewart, Baden-Powelt ; in Bombay and Stnd, BiVdwood, Murray, 

Dymock, Lisboa; tn Madras, Elliot, Moodeen Sheriff, Bidie, Drury; 
and in Burma, Mason, Kurz, &c. 

The statement, made originally by Roxburgh, that the roots afford a 
red dye, has been confirmed by Schlich and by Kurz. All other writers, 
who allude to this subject, appear to have been compiling from Roxburgh, 
so that it would seem that the dye property of the roots fc not generally 
known, or has, within the present century, bwn lost sight of, through the 
introduction of cheaper and more convenient dyes. A similar disappear- 
ance of knowledge has been incidentally alluded to above in connection 
with Biza Orellana— a permanent dye having, according Or. I^Jove, 
been prepared in Bombay in 1 J87, through combination of the 0 lour from 
the se^s with that prepared from the roots and leaves. Kamila, he tells 
us, was employed to adulterate that permanent d\e preparation from Biza. 

But even at the present day certain writers speak of Kamila a' used to adul- 
terate arnatto. It IS thus prubable that this practice was the outcome of the 
fact that the introduction of arnatto displaced AViw^/a, the latter being conti- 
nued as an adulterant only- Though much inferior to Kamila in many 
respects, arnatto is a simpler and cheaper dye, eminently suited for temporary 
tinctorial purposes, such as the Ahir of the Holi festival. The inference's 
thus probably admissible that A a m//.i was the dye which Buchanan 
tical Account of Dindjpur) inform*' us w'as displaced by the then recently 
intrbduced arnatto in the priwince of Bchar. So far as the writer can 
discover, however, the dye property of Kamila was at leiat not generally 
known in India much more than 200 years ago, and it seems highly pro- 
bable that its medicinal virtues were not fully appreciated until a consider- 
ably later date. It is at least significant tf it painstaking investigators, 
such as Ainslie, Elliot, Roxburgh, Honigllterger, and OrBhaughnessy, 
should have been ign^^ant of the fact (if fact it w'as, at the beginning and 
during the first half of the present century) th.it Kamila was deemed by 
the people of India their most effectual anthelmintic drug. Alnsllg does 
not so much as mention the plant b\;name, and Elliot and Roxburgh deal 
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with it only as a dye ; the former author informs us that with the Telefjfu- 
speaking people it was in his time known as wild-arnatto {Kondu or Karu^ 
jdphara). Throughout India there is a singular tendency to give to the 
dye the vernacular names for the disease jaundice kdpiJa, Kamila, 
Kamila, Khamalai, fstc., ISlc.), a comparijon doubtless suggested from the 
/esemblance of the dye to the jaundice skin. But a comparative name, 
such as the above, stands every chance of being of modern origin, the 
more so since four or five other silk dyes are nearly always confused with 
the Kamila of more precise modern writers. Of these may be mentioned, 
Calophyllum inophyllum, Crocus sativus, Mesua ferrea, Ochrocarpus longi- 
folius. The first is apparentl) the true Pannap^aoi Sanskrit writers, though 
Roxburgh gave that synonym to Mallotus ; so also the Crocus is the true 
Kesar, though that name is sometimes given to Kamila. While such con- 
fusions exist, we have the assurance of UdoyOhand Dutt that the Kampilla 
and Rechanaka of the more recent Sanskrit medical u riters was Mallotus 
philippinenais, and since it was by them recommended as an anthelmintic, 
it seems probable that his determination is correct, and consequently that 
the knowledge of this drug may have migrated from India to the Arabian 
and Persian physicians, and returned again when an import trade was 
established in the Ethiopian, Arabian, and Abyssinian drugs with which it 
became confused by modern writer.s. FlUckiger & Hanbury {Pharma* 
cographia), Bentley & Trimen {Afediral Plants), and several other au- 
thors state that Mallotus phtlippinensis is a native of Abyssinia, Southern 
Arabia, and India. This is probably a mistake, the genus Mallotus being 
sparsely distributed to Africa. There are, however, three or four Abyssinian 
species and several members of allied genera, some of which appear to 
possess the medicinal properties of the Kamila, At one time, for example, 
considerable interest was taken in Cortex mdsena^, the bark of Croton 
macrostachys, A, Rich, (Rottlera Schimperi, Hochsi), a tree met with in 
Abyssinia, which, by the natives of th.at country, is hel^jn esteem as an an- 
thelmintic.# The frequent reference, by the older writers, to Abyssinian 
Kinbil, leaves it probable that we shall yet discover that an African or 
Abyssinian species of Mallotus may actually have produced the drug in 
question, though modern writers assume that the Abyssinian supply must 
have been drawn from India. If this suggestion proves correct, the Indian 
Knowledge in Kamila may have been the result of an Abyssinian import- 
ed drug being recognised, as identical^ith an indigenous substance not 
previously utilized. 

The earliest mention of the anthelmintic drug Kamila by European 
writers on Indian Economics appears to be the brief allusion to it in Royle*s 
Illustrations of Htmdlayan published in 1839 (p. 329), but it is 

noteworthy that he does not give it the name Kamila, nor any form of that 
word. This is followed, however (in point of date), by Irvine {Materia 
M^dtca of Patnd), who gives an account of Rottlera tinctoria which he calls 
Kupila. He remarks : “ The dust from the capsule of the fruit is used to dye 
silk yellow : considered as of a warm nature and given ioternally as an 
anthelmintic. Dose gr. ii to gr. v. frice per lb. Ro-3.a** In another 
page he describes Daphne Mezereon as Kamila and says the seeds im- 
ported from Kabul are used as an ii ritant.’* He again reverts to Mbzsrrum, 
but calls it Mameera {see Diet, Econ, Prod,, VoL III , 25k FIQckiger 
Hanbury {Pharmacographia, $72) followed by Dymock {Mat, Med. West 
India, ^nd Ed., yog) and^veral other writers appear to be in error when 
they state that thi;s drug is mentioned by Roxbiirgh and by Alnsllo, but 
they are probably correct in assigning to Surgeon Mackffinon of Bengal 
t^e honour of having first (irt 1858) sent it to Europe, ^hortly after that date 
it was placed in the British and Indian Pharmacopoeias, but it cannot fee 
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said to have since made the same progress in Europe that 1 
India 

Statistics and Paces of Kamela— With so extensive an amount of I STATISTICS 
accessible literature as exists on the subject of Kamila, it does not seem I PWCES. 

necessary that detailed inform ition should, in this work, be given for each 73 

province The tree is wild and apparent nowhere tultivat^'d , the powder 
IS obtainable in any local bazar and within easy reach ol the chief seaports 
If a demand were to arise, the supply might be almost indefinitely increased, 
without, for many y ears to come, necessitating cultivation. Though statistics 
cannot be given of the present Indian consumption or of the export, the 
writer, from personal knowledge of India, feels thit he is within the mark 
when he affirms that considerably less than half the amount produced is at 
present utilised It is quite t ustomary to find, in tlie subtropical forests, 
miles of country, with here And there trees each bearing a mass ot over-ripe 
powdery capsules, the Kiwena from whuh is simply being allowed to 
run to waste. Many writers allude to the extent of the local trade Ihus, 
for example, Mr Atkinson informs us that 2000 maunds are annually 
exported from Kum:aun Ihe known extensive use of Aame/a as a silk 
dye IS, however, a belter criterion of the magnitude of the trade than the 
published st-'t sties of any one district or piovince, since particulars of a 
limited number uf districts only hive been published, and the demand is 
for local rather than foreign markets 

The powder seems to varv gre.uly m prnc in the various districts of 
India: Dr Dymock says that in Bombay it sells for Rii per maund of 
4i]b Lisboa remarks “It the berries be plucked too early, this dust 
(Kamila) is mixed with another seirt, of a greenish tint, which destroys the 
value of the article, and if not pluiktd it the ngh time, the dust will all 
disappear, being blown awav by the wind, leivng the berries of a green- 
ish-brown colour, and of no value The article Ktmcla finds a ready mar- 
ket, and is now worth one shilling and six pence a pound” Buck says 
that in the bazdrs of the North-Westc in Province^ the Kamela powder sells 
at R22 per cwt The price in Bengal will be fi und, in the p issige below , 
describing the process of d>cing which is pursued in the Lower Provinces 
Regarding Nundydrug Division, Mvsore, it is stUed that one-e g^’th of the 
quantity produced is used locallv, and th it the avcr.i.»e annual pr ictiof^ is 
a little over 2 tons, and the avtitgc price Kfi to R7 per maund 

Chemistry of Kamela-— A am */a powde^ w'ls tir^t examined by the CHEMISTRY, 
late Professor AneJerson of Glasgow L nivtrsnv,and ^ubseouently £ Q. 

Leube, Junior The opinions onginallv published b> tin se chemists have 
been reproduced in all subsequent nicdicil w oiks which have appeared 
in Europe, America, and India, without apparently any additional in- 
formation being brought to light. Iht powder u, said to be aromatic . is 
but slowly wetted by water and v it Ids but Iitltle colour eyen to boiling 
water, colouring it pale yellow In the preserce of alkaline carbonates and' 
caustic alkahes, especially the latter, it forms deep red solutions Ihe ex- 
tract prepared witn soda imparjs lo silk a fine and durable fiery-orange 
colour, without further addition or the use of mordants : with tton, on the 
other hand, it does not prodme a good colour The natural dye stuff con- 
tains 3*49 per cent, water, 7S xq resinous colouring-matters, 7 34^ albu- 
minous substances, 7 14 cellulose, and 3 84 ash, “sides small quartitic.:> of 
volatile oil and a volatile colouring mattci Tlyp liquid distilled from the 
alcoholic extract has a fellow colour, and the odour uf the original sub- 
stance. The concentrated ethc rial extract of the colouring matter deposits 
a yellow crystalline substance called RdtUrtn The extr.ict, prepajjed 
with boiling alcohcn, deposits, on cooling, non-cry stallinc flecks of a sub- 
stance havtug the composition of Cjo W „ O*. It mav be obtained n#irl> 
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colourless, by repeated solution and s^aration \ it is sparinicly soluble In 
ether and in cold alcohol, insoluble in water; not precipitated by lead 
or silver-salts. The alcoholic solution separated from these flecks leaves 
a dark*red resin, C|b O;, soluble in all proportions in alcohol and ether, 
insoluble in water, melting at lOO®, and forcning with acetate of lead, a 
deep orange-coloured precipitate of variable composition {Anderson^ as 
givtn in Chemistry), 

The authors of the F^armacographia state, that so faras their experi- 
ments go, they have been able to confirm Anderson’s results. They found 
that the resin was also soluble in glacial acetic acid or in bisulphide of 
carbon, butnot in petroleum ether. The chemistry of the action of Kamila 
as a purgative and anthelmintic does not appear to have been established : 
Anderson does not affirm that *his RiHlvrin is the active principle of the 
drug. 

Process of Dyeing with ICamela.<~The brief account of the chemistry 
of this substance given above, expresses the rationale of its use as a dye. 
The ripe fruits arc collected by the people, placed in a cloth or sac, and 
beaten until the glandular fubbscbkcb is removed from the exterior of the 
fruits. The powder thus obtained is then sifted to free it from the fruits 
and broken pieces, and in this condition it is ready for the market. The 
following account from Roxburgh’s Coromandel Plants may be given in 
its original form. It conveys very nearly all we know on the subject, and 
has a historic interest as being the first account of the substance. 

“ The red powder, which covers the capsules, is a noted dyeing drug, 
especially among the Moors, and constitutes a considerable branch of 
commerce from the mountainous parts of the jCircars. It is chiefly pur- 
chased by the merchants trading to Hyderabad and other interior parts of 
the Peninsula. 


I ** When the capsules arc ripe, or full grown, in February and March, 

I they arc gathered, the red powder is carefully brushed^fl, and collected 
for sale ; n6 sort of preparation being necessary to preserve it, 

“ This substance like Annatto >s difficultly acted on by water } it commu* 
nicates no particular taste, either by infusion or decoction, and only a pale 
^raw-^lour, which acids scarcely alter, but alkales brighten and deepm* 
'io spirits it very rapidly gives a rich, deep, flame-coloured orange, inclin- 
ing to red. Alkaline salts enable water to extract a very deep blood-red, 
which, on agitation, produces an orange-coloured froth, and tinges the 
sides of the vial. Neither spirits nor alkaline solutions dissolve it, for the 
distinct minute grains of the powder are seen adhering, in’ their original 
state, to the sides of the vial, when shaken, but are n6w of a bright gold or 
orange-colour, about the sixe of very minute grains of sand : in this it 
differs widely from Annatto, which is soluble in both these menstruums. 
Alum, added to the alkalised infusbn or decoction, renders the colour 
• brighter and more permanent ; tartar (to appearance in a great measure 
destroys it, yet the mixture dyed white silk of a very beautiful colour, if 
possible, superior to, any other I have tried. • 

“ This red powder dye^.silk a deep^ bright, durable orRnge, or flame- 
colour of very great beauty. The Hindu silk^dyers us^ the following 
method : 

•• Four parts of Wassunia^gunda, one of powdered aluiil, two of salt of 
noda, (gative Barilla), which is sold in the baz^s, are rubbed well together 
with a very small proportion of oil of sesamum, so little as hardly to be 
perceptible ; wh^ well mixed, the whole is put into boiling water, propor- 
tionate to the silk to be dyed, and kept boiling smartly mere or less timsb 
2 Vcordtng to the shade required, but turning the silk frequently, to render 
the colour uniform.” • n / 
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8ir E. O. Buck {Dyes and Tans of the North^^Western •Provincest 31) 
says. ** The dye obtained from the ^uits is used in dyeing silk and wool. | 
giving a rich flame colour of great beauty and permanence. It does not | 
require a mordant, all that is necessary being to mix it with water contain- ! 
ine about half its weight of carbonate of soda. The dye was very favour- 
amy rcmorted on by tne jurors of the Madras Exhibition as being especi- 
ally valuable for silk. Trie bark of the tree is used in tanning leaUier. It 
is imported into these provinces from the Sub-Himdiayan forests and Cal- 
cutta. and sells in the bazdr at Ra2 per cwt. When used it is simply 
pounded and dissolved in water” Colonel Beddome {FI, S}lv , t, sSg) 
writes. **The red mealy powder of the capsules is a valuable product and 
might be a source of considerable revenue in many of our forest districts; 
it is used as an orange dye principally for silk. The ripe capsules are 
gathered in March and nibbed together or shaken in bags till the farina 
separates. It is known as /Caplt or Kamila powder” '*The powder is 
much adulterated in our bazdrs. but some culld:ted carefully by the Forest 
Department realised a high price in the English markets.” McCann gives 
{Dyes and Tans of Bengal^ 18) the facts communicated, regarding the dye. 
to the Economic Museum by the various district oflicers of Bengal. The tree 
blossoms, he says, in the end of the autumn and the fruits ripen in January 
and I'cbruary. From Birbhum the following report was received “ For- 
merly Kamaldguti trees grew in abundance in Bhandibun and the adjacent 
villages, where the weavers w'ere in the habit of paying a certain rent for 
them, but now they are not taken care of, and the weavers have given up 
dyeinjr iasar and silk.” It would thus appear to have once upon a time 
been in a state of semi-cultivation in Bfrbhuin. In Puri we are told by 
McCann the cost of collection of the pow'der is about R3 per maund. but in 
a table the selling price in six districts is shown as varying from R7 to 
R40 per maund. McCann then states, “ the powder is only very sparingly 
soluble in either hot or cold water, but is completely dissolved in alkaline 
liquids, forming a dark red solution. The resinous yellow colouring matter 
may be separated from this red solution either by neutralising with an acid, 
or else by mere exposure to the air. In Bengal the red powder is dissolved 
' ^he addition of a solution of various alkaline ashes obtained b^ burning 

E ts, and the development of the yellow colouring principle is m »o case 
ght about by the addition of acids but merdy by allowing t * cloth 
steeped in the red liquid to dry #y exposure to the air. It is said not to 
require a mordant, but frequently alum is added for that purpose. The 
colour is sometimes heightened bv the addition of turmeric ” 

SuBSTiTUTBS. — Mt\f\%on{Himalayan DistrictSf 776) says the substan- 
ces chiefly used to adulterate the pow'der are the pounced bark of Casearia 
tomentosa (the cMla of Garhwdl) and a ^wder prepared from the red fruits 
of the banyan tree (Ficus bengalensis). On the other hand, he adds, Kamila 
powder is itself used to adulterate annatto dye. In some districts Kamilay 
IS always used in combination with annatto, the one being supposed to 
strengthen the colour of the other. Wardle, in his recent Report on the 
Dyes of India, remarks that the# colours produced by Kamila art fast ; it 
promises to be a very valuable dye-ware. (See Mr. Ward k’s statement 
regarding the superiority of kamita over that of wars as a silk dye in 
Vol. III.. 402. of this work.) , 

Tan.— The fact that the bark is used as a < a has been incidentally 
mentioned above. This is referred to by Atkinson {Himdlayan Dts* 
irigfs^ LeX Buck (Dyes and Tans. Norih-Weslern Provinces, /.c.), -Iw Kurx 
{Forest Flora Burma, I c.) and others. Professor Hummel of wtos 
was. however, furnished with a sample from the Colonial and Indian Bahi- 
bition.and in his report on the same ^states that the bark w'as but ^poor 
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tanning material, possessing only 6 5 per cent of tannic acid which imparts 
a deep reddish colour 

Od — Iho SEFDS yield a bland oil uhith many writers recommend as 
worth> of investigation It has not apparently been chemically examined, 
but It is used medicinally by the people of India 

Medicine —From the brief histone account given above, it will be seen 
that the early Arabian writers on Kinhii spoke of it as being applied 
externally in certain skin affections, or as being taken internally to 
cure leprous eruptions The distinction into wars and Jbawe/a, the latter 
being defined as an anthelmintic, was not made by the Arabs until a^ut 
the tenth century. In the seventeenth century. Rhecde, the hrst European 
writer who in India described the drug, was apparently ignorant of any 
special merit posstssed by the powder, but spoke of the plant as being 
employed in the preparation of a c itaplasm whu h was hmnd useful for 
external application It was not, indeed, until well into the nineteenth 
century that the merits of the Kamel a powder were recognised 

From about I7S<) to 1840 might be described is a period of e«irnest in- 
vestig Uion into, and record ofj the veget Me resouiccs of Indi i In the held 
of research Jones. Roxburgh, Ainslie, Buchanan, Elliot, Honigberger, 
0 * 8 haughnessy, &c , worked and published thnr results No mentior is, 
however made by any of these authors of the inthclmintic properly of 
Kamila powder, though they were all apparently fimihar with the d>e 
which it yielded But, from the close of the period named, writers from 
every province, ihdeed almost from everv district, speik of the inlhelmin- 
tic property of the drug, as if this knowledge h id been a imltci of incient 
history ft is impossible to believe that all the distinguished auth(»ra men- 
tioned could have overlooked so important a subiect. but it is equ illv difh- 
cult to credit so sudden an evolution on the pirt of ihe pef»ple (»f India It 
seems mu< h more likely that modern authors hivecornpilt from one to two 
sources and that the anthelmintic drug, even at the present d i\, is more 
known to Government apothecaries thin to the rui il popiil it ions of India 
The Rev A. Oampbetl, who for many years has piticntlv devoted himself 
to the study of the Santals and made an tdmirible tollection of all the 
plants, wild and cultivated, which are found m thnr country, siys of 
Mallotus philippmeosis — “The fruit yields a red powder wlmh is used as 
a dye and medicine, as also the bark ^From thi steds i miduind oil is 
prepared Honigberger mentions the plant as usf d m inorexia. fever, 
giddiness, hemiplegia, hepatic and thoracic p iins, ** but inikis no mention 
of the specific property of the powder -the property whivh alone is dealt 
with by modern writers Indeed, the use of the lp avps, fruit, and bare in 
the preparation of external applications, such as those described bv Rheede, 
seems to have disappeared from modern Indian works, its place being taken 
by the undoubtedly more important propertv of an atilKtlmintic. Apparent- 
ly , however, in Europe and America, Kamel a h is g iinf d some repul ition as 
an external application in the treatment of itih, *nd the "advocates of this 
use of the drug generally urge thU it is extensively so employed in India. 
The writer cm find no record of this beflng the case Of Dymock {Mate* 
ria Midtea, Western fndta), fur example, contents himlelf with giving a 
review of tne drug (mostly compiled from, FlOckiger L Hanbury), and 
siys practically nothing of its special apphcitipns in Western India except 
that iF is viewed as an anthelmintu Waring in his B^edr Medtctnee 
gives the chief farts regarding its value as an ^ntbclminlic and describes 
the methods of usage;—** In medicine, the purphsh-rrd powder has 
alined considerable repute as a remedy for fjcnia or tape-worm. It has 
liltle or no effect on other forms of intestinal worms. The dose for an adult 
isdrom 2 to 3 drachms in honey, tf^r a httle aromatic water, no other medi* 
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cine being necessary before or after. In the above doses it acts freely on MEtlClNB. 

the bowels, causing, in many instances, considerable nausea and griping, 

though not generally more than is caused by other remedies of the same 

class ; the worm is generally expelled in a lifeless sUte in the third or fourth 

stool. Should the first trial not prove successful, it may be repeated after 

the interval of Pl week, but shoulcf this be a failure also, it will be useless to 

continue its use further ; other remedies may then be tried.** Qarrod found 

** its active purgative properties at times rather objectionable ’* {Mat, Med,^ 

313), In most European and American works it i*» stated that the powder 
has been long used in India in the treatment of tape-worm. From what 
has been saidf it will be observed that the writer does not think the litera- 
ture of the subject fully beards this out, and, indeed, with a large section of 
the people of India (the higher caste, vegetarian, Hindus) a drug which 
has its specific action on tape-worm was not likely to have been in much 
demand. The United States Dispensatory assigns to the resin extracted Resin, 

by ether, the active ptopertics.of the drug. Royle ‘^eems to have thought 85 
its action was mechanical, resembling that of cow itch iMucuna pmriens). 

This opinion appears to have depended upon the microscopic structure of 
the grains. Their peculiarities have been lhu«i ilesoribed by FlUckiger & 

H anbury The granules of Kamah are irregular spherical glands, 50 

to 60 mk:i. ill diameter; they have a wavv surface, are somewhat flat- 
tened or depressed on one side, and enclose within their delicate yellow-ish 
membrane a .structureless yellow fn.iss in which .ire imbedded numerous, 
simple, club-shaped cells containing a homogeneous, tran«> parent, red sub- 
stance. These cells are grouped in a radiate manner around the centre 
of the flattened side, so that or the side next the observer, 10 to 30 of 
them may easily be counted, while the entire gland may contain 40 
to 60. 

Special Opinions.— § There can be no doubt that it is Kamila that 
has been generalK emploved in all Government Hospitals as it is supplied j 
from the Saharanporc Botanical Gardens, and the MallotuS philippinen- 1 
sis is so common everywhere in the neighbouring Himdlajan hills that ' 
there would be no object in adulterating it or substituting anything lor 
it. There can be no doubt as to its efficacy as a purgative ard anthel- 
mintic in taenia** {Brii'ade Sur^ton G. A IVafsou^ Allahabad)^ “ rga^ve 
and anthelmintic in doses of half drachm to one drachm*' {Assistan , trgeon 
Shih Chunder Bhuttaohurji, CfAnda, Central Provinces). “I ha\e ofteil 
found a two-drachm dose of Kamila to be an efficient medicine in expel- 
ling toenia, and it is not so nauseous to the taste as the extr.xCt of male- 
fern ** (Surgeon^ Major H. W. £. Catham, M.D., M.R.C.P,, Lon , 
bajy Army, AhmedHogar). “ IVaras when applied externally, either mixed 
with water or oil, has a protective influence on the skin against dry and 
cold winds” {Surgeon^ Major Jayahar, Mushat). ** A commonly used 
anthelmintic. Uncertain in adults. Is also baxative*’ {Assistant Surgeon^ 

Nehal Sing, Sakaranpur), ** Kamila powder is an efficacious arthelmin- 
tic, and its efficacy is increased w hen given along with purgatives in doses 
of from }iiss. to 5**” {Assistant Surgeon Ram Chunder Gubte, Banki^ 
pore). Powder is anthelmintic, vermifuge, and cathartic, d jse 5i ; exter- 
nally used in scabies ** iBolly Chand Sen. Teacher of Medicine). “ Used 
at the Civil HospiUl, Umballa, Panjdb, a.s an anthelmintic. Can be 
obtained in the bazdrs here” {Bngide Surgeo,. Bateson, I.MD % Um^ 
balla City). “Ointment made of the powder (5* to 5*1 *s usea for skin 
diseases” [Surgeon d/nund Chunder Mukherji, Noahhally). “ Anthel- 
mintic, purgative; doses Ji to 5**! '^sed in tape- worm ” {First Class 
Hospital Assistatit Choonna Lai, City Branch Dispensary, yubbul^re). 
is not to be compared with either santonin or male-fem ** (Surgeon-^Major 
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Sanderst Chiitazong)^ ** A very inferior anthelmintic, not to be com* 
pared to santonin ** {Surgeon G, Price, Shahabad). 

Structure of the Wo<mI.— S mooth, to light red, hard, close-gfrained, 

no heartwood. Annual rings indistinct. Pores small, uniformly distributed, 
scanty, often sub*divided. Faint indications of transverse bars. Weight 
481b per cubic foot. The wood warps and shrinks and is not used except 
as fuel. 
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Mallotus Roxburghianus, MuelL Arg. ; Fl. Br. Ind., V., 428. 

SjiL— Rottlera phltata, Raxb . ; Wight , Ic ., t . r 873. 

mallata , pkusrt mallata , Nepal; Ntm pMeli , Beno.* 
SirgAllum , Assam, 

References.— FI. Ind., Rd. C,B,C,, 737 / ICurm, For. FI. Burm., 
lit, 383 0 Gotuble, Idoti. Ttmh., 3b t. 

Hsbitst.— A small evergreen tree or shrub found in the Sikkim Him 4 « 
lava, in Sylhet and Assam, in the Khdsia Hills, Chittagong and the Mar* 
taban, ascending to 2,000 feet. 

Structure of the Wood.— White, moderately hard, close-grained. Weight 
4i6lb per cubic foot. 

MALT LIQUORS. 

Malt Liquors.^ Under this head it is designed to give as concise an 
account as possible of the progress which the brewing of Malt Liquors — 
such as Ale, Beer, and Porter — has made m India and also to refer briefly 
to the indigenous processes by which exhilarating or intoxicating malt be- 
verages are prepared by the people of this country. It may be explained 
that the portion of the article on the ancient history of the art of brewin|r. 
as here given, has been mainly taken from the pages of the Encyclopmdta 
Britannica. zxidXht Indian facts (on European Breweries) from a paper 
published by Mr. H. Whymper on * Brewing in India * which appeared in 
A. Boake & Diary for the Brewing Room. 

Ea'rly Historic Facts Rboardiro Malt Liquors. 

All countries, whether civilised or savage, have, in every age, pre- 
pared an intoxicating drink of some kintT The art was known and 
practised by the E^ptians many hundreds of years before the Christian 
Era, and afterwards ov the Greeks, Homans, and ancient Gauls. In the 
second book of Herodotus, written about 4S0 B C., we are told that the 
Egyptians, being without wine, made wine from corn. Pliny also informs 
us tnat they made wine from corn, and gave it the name Zythum. 
Hellanicus, speaking of the introduction of wine at Plinthium, a city of 
Egypt, states : ** Hence the Egyptians are thought to derive their love and 
use of this liouor, which they thought so necessary for human bodies, that 
they inventea a wine made from barley.*’ The Greeks obtained their 
knowledge of artificial fermentation from the Egyptians, at a very early 
• period we find it mentioned, for example, in the writings of Archilochus, 
the Parian poet and satirist, who flourished about 700 B.C.^ that the Greeks 
were already acquainted with the art. Again, we learn from ^Eschylut 
([470 B.C.), from Sophocles (420 B.C.), and Theophrastus (300 B.C.), 
^at the Greeks employed barley wine or beer (their ZythjDs) in daily life 
as well ae at festive meetings. There is, in fact, little doubt that the 
discovery of beer and of its use as an exhilarating drink was nearly as 
early ae that of wine. Xenophon, in his account of the retreat of the 
ten thousand, written 40b years BC., mentions that the inhabitants of 
Armenia used a fermented drink made from barley. Diodorus SlAilua 
sutes that the Galatians prepared a fermented beverage from barley, 
which they called Zythoe, like the Egyptians. In the time of Tacitus 
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(whose treatise on the manners and customs of the Germans was written in H18T0BT. 
the first centu^ of the Christian Era) beer was their usual beveraee^ and 
fiom his description, imperfect as it is, there can be no doubt that tn<^ un- 
derstood the method of converting barley into malt. Pliny mentions its use 
in Spain under the name of Celia and Crrta, and in Gaul under that of 
Cereoisia or Cervisia . He says The people of Spain in particular brew 
this liquor so well that it will keep aood a long time. So exquisite is the 
cunning of mankind in gratifying their vicious appetites, that they have 
thus invented a method to make water itself produce intc^xication.’* 

The Cervisia of Pliny evidently takes its name from Ceres, the Goddess 
of corn. Plautus calls it Cetealts' liquor^ that is, liquor used at the solemn 
festival of that goddess. Beer and vinegar were the ordinary beverages of 
the soldiers under Julius Csesar. From them the Britons are supposed to 
have learnt the art of brewing. Beer being so suitable to the climate of 
Britain, and so easily made by an agricultural people with plenty of corn, it 
was gladly welcomed and soon became the favourite beverage. After the 
departure of the Romans from Britain, the Saxons subdued tne natives and 
learned from them the art of brewing. 

Malt Liquors of Aborioinal Races. 

Dr. H. Mann tells us that the Kaffre races of South Africa have made 
for ages, and still make, a fermented drink like beer from the seed of the 
millet (Sorghum vulgm), w'hich is subjected to a process of malting in all 
essential particulars identical with our own. The natives of Nubia, 

Abyssinia, and other parts of Africa, also make an intoxicating drink of 
great power, called boue^t from the flour of the teff (Poa ahystinica) and 
from the durrha or millet, much esteemed by the natives, and preferred 
by many to palm or date wine, the common intoxicating drink in tropi- 
cal countries. According to Mungo Park, the natives of Africa also 
make a beverage from the seed of the spiked or eared soft grass (Pennise- 
tum typhoideuffl). The Russian drink kwas$ or quass, a thick sour ^ 
verage, not unlike bousa^ is made of barley and rye flour, mixed with 
water and fermented. Formerly, the spnice-fir, birch, maple, and ash 
trees were tapped, and their juice used for beer-making in EngU^ d, the 
first two, indeed, up to the last fifty years. Koumiss^ the drin. of the 
Tartar race, is fermented marcs' fnilk. The Chinese malt ^verage, jaw- 
shee^ is made from rice, and a similar liquor is prepared in Japan also 
from rice, known as sake^ which is almost identical with the Zu ^ . .cc beer, of 
the Angami Nagas {Conf. with Vol. //, 260) the pachwai of India 
generally. The Kakhyans prepare their from rice. The Lepchas, 

Lushaia, as well as the Nagas, make a rice beer in which apparent^ the 
fermenting agent is spontaneously generated. The hill men of the Simla 
neighbourhood expose rice or maize w’ater, flavoured with some biUer 
principle and spices till fermentation sets in. The Burman congee is a 
beer which the Khyens and Karens also use. In fact, throughout India 
a crude beer (pachwai) is prepared and w'as probably known from an- 
cient times {Coft/. with the account of Soma, Voh ///., The 

process of manufacture is of the most primitive kind. The ingredients are 
generally some fermentable substance such as malt from millet { paish t), 
from rice, barley, wheat, &c , or from the fr\ or flow'crs o^c ertai n 
plants, particularly Maliud, Bassia latifolia {eeemVol /., qo6*4J $) ; Engoila 
Jaml^lafia {see Vol, 111 % 2S6 ) ; Melia Azadiraebta— the Nim tree {sec 
p. 2ij.) i from dates, raisins, or other less important substances (see 
the article Yeast, VoL //, 259-260), But by far the most prevalent Indian 
beverage is farv or toddy made from palm juice, tiim or sugar-can^—see 
Bofasaos, C^irctatCecos, Melia, PlueAix, also the article Narcotica %c. > 
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Most of the Indian beverages are flavoured with drugs, often highly per- 
nicious, and they are fermented by various substances {see Vol. JL^ 
2 $9*260). Harmless spices are also trequently added to flavour the liauor, 
or, as in the case of the Zu beer of the Nagas and the Mariod of Sikkim, 
a warm infusion from grain is consumed before fermentation has been es* 
tablished ( To/. //., 260). In the majority of cases the infusion is exposed 
in a warm place, for spontaneous fermentation ; but the use of a special 
ferment, such as the common yeast of brewers and that too preserved in 
cakes (tee Vol. IL^ 2 $^‘j6o, also Vinegar, Vol, /., is not unknown. 

History op European Brbwino in India. 

The history of the manufacture of malt liquors in India, is, to some 
extent, the history of a series of unsuccessful efforts at establishing an 
exotic industry, in a country then unfavourably placed for its prosperity as 
a remunerative enterprise It is only within recent years, as a conseouence 
of the growth of large European communities and the existence of army 
contracts, given out b) Government to the Indian brewers, that the Indus* 
try has at last been able to firmly establish itself in this country. 

The pioneer brewer in India appears, says Mr. Whymper, to have 
been a Mr. Henry Bohle, who commenced business at Meerut and 
Mussoorie in 1825. His attempts were, however, very disappointing, and 
in 1852 his business passed into the hands of his partner, Mr. John 
Mackinnon, the founder of the firm of that name now in Mussoorie. It 
was not, how'ever, till about the year 1870 that success dawned upon the en- 
terprise. In the meantime, between the years 1850 and i860, several small 
breweries were opened in hill stations, most of which operated but for a 
short time and then failed. In fact, it may be said that one only, of the 
early breweries of Northern India has survived. It was started at Kus* 
sowlie by Captain Bevan, who, in 1854, finding it a ScMitless enterprise, dis- 
posed of bis interest to Mr. Dyer. The concern thereafter passed into the 
hands of a Company, and subsequently was bought by Mr. Meakin, who 
still retains an*i merest in it and has made it a success. 

In i860, a brewery on a more pretentious scale was started by Messrs. 
•Conill & Hay in Simla. The lines on which it proposed to work may be 
said to have foreshiidowed its failure. Even the bricks, which were em- 
ployed in the construction of the buil<fings, were imported from England 
at an enormous cost. Expenditure on other branches of the concern w’ere 
equally reckless, and the business closed and finally passed into the hands 
of Mr. Meakin. Balfour (Cyclopcpdia of India) says that in Southern 
India Captain Cuchterlony initiated the industry about 1850. He failed, 
and was followed by Mr. Honeywell, who may be said to have carried on 
the business ever since. A curious experiment, Mr Whymper tells us, 
was made at Bangalore not long after, vie , to manufacture beer from 
imported concentrated wort, but it is probably needless to add that this 
venture also proved a failure. It would be beside the purpose of the 
present article to refer to the establishment of each add every brewery 
in India. Suffice it to say that there are now 25 breiseries at work, of 
which 20 have been established since 1870, and of thesB 12 have sprang 
into existence within the past ten years (1879-89). This progress may be 
stilt further exemplified by the figures of outturn, |n 1881 some 21 
breweries were working and these produced 2,448,71 1 Mllons, of which 
the Commissariat Departments purchased 1,764,927 gal^ns. During the 
succeeding cighc years (1883-89) the production and Government pur- 
•chases rose steadily until, in 1889, the figures stobd at 3,165,138 made 
IP India and 3,77^,295 galloqs purchased by Government. In the 
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previous year the Government purchases of Indian beer amounted to | HISTOBT. 
4,628,175 gallons. 

Of the 25 breweries at work during 1889 the following were the more 
important 

The Murree Brewery Oo., Limited, at Mu tree (2,148,949 gallons), 
at Rdwalpindi, 205,632 g^lons, at Ootacamund (336,558 gallons), at Ban- 
galore (267,408 gallons), with smaller concerns at Quetta and Ce\lon* 

Meakin & Oo. at Poona (501,816 gallons), at Kasauli (450,oo<^ gallons), 
with smaller breweries at Chakrata, Darjiling, Dalhousie, and Ranikhet 
Dyer & Oo at Lucknow (340.038 gallons), at Mandala) (232,804 gallons), 
at Solon (133,272 gallons): Mackinnon & Oo at Mussoone (183.591 
gallons), also the O row n Brewery Oo carrying on business at Mus« 
soone (411,183 gallons) and the NainiTal Brewery Oo , at Nairn iai. 

The total outturn for the year was returned at 5,165,13^ gallons 

Mr. Whymper, in concluding his histcnc sketch <»f Indian breweries, 
remarks : — 

1 here are few Indian, or Native, hrew cries in the M\sore State They 
are of slight consequence About 1875 1 brewery w is started at Bandora 
near Bombay The peculiar feature of this cst ,bhshment was that tidal 
water was used in brewing This water was frequently quite salt and the 
beer was V'^rv ^ >Mseous , it hciwever kept sound in a most remarkable man- 
nei Ihe beer was sold for some time in Bombav 

**Thc brewery, which works most s itis^actonly, under the most trying 
conditions to be met with in India, is said to be ih Jt at D ipcx>ree, near Bom- 
bay This belongs to Messrs. Meakm & Co 1 he wi iter visited this brew- 
ery on the 22nd April 1886 Ihe U mper niirc < f \ well-shaded verandah 
at 8 that morning was 93®, at noon it was loO®, the brewery ofhee at 
the same time was i< o® By using a hv e-ton ict machine as much as pos- 
sible, the average pitch heats had been about 75® in that nonth Nothing 
had been pitched under 72® One g>le had to be pitched at 88®, it rose 
to 101®, at which the attemperators were ible to hold it Beers, brewed 
under nearly the same unfavourable conditions three months before, were 
examined ind were perfectlv sound to the p *1 ite 1 he writer is fully aware 
this will not receive re idy credence in England Ihe owner, Mr. H, G. 

Meakin, IS an elder brother of the Burton m i’t«ti’'‘' ind possesses < unu^p- 
ally venturesome spirit which h vs so far cirned with it well-meritec uccess. 

•* It must not be supposed thafill brewers hive arvthing like •-uch un- 
favourable conditions to contend with is Mr Meakin has had The 
maiority of Indian brcwcrifs ire situated in the muiintains f Northern 
India, or of the Madias Presidercv There is 01 e brewer\ at Lucknow 
which has only a very short winter, but still it does have some cold weather, 
whereas the Dapooreeone has none The breweries in the Northern Hills 
(as the mountains are always called) hive cold winters, some have as much 
as SIX months' good brewing weather, and Messis Mackinnon are so well L 
situated that they can brew sound beers all the ve-ir round The o.ewencs ^ 
in the Neilghcrry Hills in Madras, and the brewerv in the Ceylon Moun- j 
tains, both being at an elevatioii of over 6,oon feet, can also brew every > 
day in the year for export tiade The trade of the latter is pi i»" P'^ljy ">th 
Lower Burma Sir Samuel Baker w is the pioneer brewer in Cevlon, 
but It IS doubtful if he ever foresaw that Ceylor would evcntuallv have in 1 
export beer business The Murree Brewery C purchased the present 
brewery site from a German hrm which did not succeed in brcwing^o meet 
the Public taste. • 

•n'he brewery at Quetta has perhaps. the most extraordinary climate of 
all Indian positions) the sun being so intfn'‘elv hit, even in the win^r 
months, that a brewer has to wear a sui h 1 it whdsi at the same time he 
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has to clothe himself in a fur-lined coat to protect himself from the biting 
oold which there is in the shade. Whilst prospecting for a brewery site, the 
servants of the Company suffered from both sun and from frost-bites. The 
cold which is occasionally experienced is too great to make it safe to em- 
ploy much steam power, and although the Company, in the first instance, 
erected a steam plant, it had to be replaced by the open boiling system ; 
pipes, pumps, and imectors, steam pressure gauges, and blow-off cocks 
were all fro^es up, an^ burst in the most impartial manner/’ 

MATERIALS AND METHODS OF BREWING. 

Few industries can be said to have been more directly benefited by the 
chemist than that of Brewiko. It is by no means the case, however, 
that all brewers adopt in their entirety the principles enjoined by chemical 
research. In many minor details they follow empirical laws and claim 
merit in certain processes, the knowledge of which they alone possess. 1 he 
main facts of tne chemistry of brewing will be found under Vinegar— 
Acetiun— ( Fs/. /., 7^-77), wts., the transformation of insoluble starch, con- 
tained in grain, into soluble saccharine compounds. The meth^s by 
which this is accomplished in India and the subseauent fermentation, to- 
gether with the details of brewing, that can be viewea as in any way pecu- 
liar to this country, will be found very briefly detailed below. This subj^t 
may be discussed under the headings of the chief materials used, vis.. Grain, 
Hops, Yeast, and Water. 

I.— Tbb Grain. 

Barley is, of course, the grain employed in I ndia. The following account 
of it is taken from Mr. Whymper's paper:— “The barleys used by the 
Indian brewer are entirely grown on the Peninsula. 'I he orewencs in the 
South imported Persian grain and English malt until very recently, but 
now northern barleys are carried down and malted at the breweries. The 
range of Ipdian barleys is considerable, and the qualify varies to a great 
extent Grain weighing nearly fifty-two pounds to the bushel is grown as 
far south as S4* porlh latitude The best grain, however, is found about 28® 
north latitude, in the North-West Provinces, and extreme South Panjdb, 
where fifty-six pounds weight to the bushel is procurable. In Northern 
India a curious custom prevails of cuttiw the whole crop down to the 
ground when about to throw into ear« Cattle are fed on the green stuff 
so cut, and the barley is allowed to grow again, and, strange to say, 
it docs not seem very much worse for this treatment. In the hills in 
Madras two crops a year are grown, but the grain is hardly ever allowed 
to ripen properly, and, consequently, occasions malting difficulties. Barley 
has been grown in Ceylon and used in brewing, but it is not likely to 
be permanently grown there, not being a sufficiently valuable crop. All 
Indian barleys requil-e more warmth and moisture in malting, especially 
if grown on irrigated soil, than European barleys. Maltsters in England 
have complained of Indian barleys not germinating fredly. It is open 
to question whether they have sufficiently allowed for the fact that they 
are dealing with grain growm under tbtally different conditions to that 
1!.^} have been usuaMy nccustomecl to malt. It should be re- 
membered that Indian barley which would find its way tq Europe is seed 
from an almost semi-tropical plant, and naturally requiires much more 
warmth and coddling than English barley. It should be kfpt up to 60® in 
the cistern and kept thick on floors. It will Rot be injiflred by warmth 
when growing. The great drawback to its use is the Urge quantity of 
weevil found in some samples. The Indian crop i^cut at varying dates, 
Acording to latitude, from March to May. The hot weather then sets in 
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and the grain undergoes a hot summer season and several months of mon- MATBRiau. 
soon weather before it is malted. Ihe contrary holds good in England, Grain, 
where barley after harvesting is stored in cold weather until required for 
malting. Tne spread of wee^l in Indian samples is thus very undmtand- 
able. Natives believe that weevil will never be found in old buildings to 
the same extent as if stored in new granaries, and they attribute this entirely 
to the dampness of all new buildings. The writer believes there is some^ 
thing in this view, from facts wh^h have fallen under his notice. There 
can be no doubt that the quantity of weevil can be minimised by ship- 
ments being made to England in June and July, and by great care being 
exercised in storing the grain in very dry places. Sun kills weevil.** 

Mr. Whymper has obligingly turnished for this work the following 
additional facts which in some respects supplement the passage quoted 
** Indian Barley, from growing in a warmer and drier climate than in Eng- 
land, requires more warmth in the malting process and less water than in 
Kngiana. Generally speaking, Indian barleys germinate more freely than 
English, French, or Belgian. I do not know of any other difference. There 
is no doubt Indian grain would be improved if zemindars could be induced 
not to cut the crop down for green fodder. 

“ Chevalier barley seed was given away freely by the Murrea Brewery 
Oo., in the Hazara District about 1870 and in the Nilgiris in 1887-88, but 
with poor results. The following localities produce very good malting 
barleys :<—Hazira, Ludhiina, Ddhi, Rewari. Fazilka in the Pinjab; Al- 
lahabad, Mirzapur in the North-West Provinces; but ordinarily good bar- 
ley can be procured almost anywhere in the Panidb and North-West 
Provinces, and in parts of Rijputana. Bombay and Madras Presidency 
Breweries arc supplied from the North. Indian Barley varies in weight 
from 46 to 56ft per bushel.** 

The barleys of the Panjdb and North-West Provinces are fairly well 
adapted for brewing purposes, but it is generally found that the percentage 
of “ Extract, ’* as comparra with English grain, is below the mark. This has 
been traced to many causes Poor seed, unfavourable soil, the objectionable 
practice of preserving the grain in cow^-dung, cutting down the crop for 
green fodder, and causing it to spring again and yield its grain, exposure 
of the grain to severe atmospheric changes, careless handling in packing 
and transit ; these and many other defects tend to Iowct the valuv >f Indian 
barley for the maltster. But perhaps the most pernicious practite of all is 
traceable to the middleman, viz., the adulteration of new grain with old, the 
mixture being sold as fresh stock. When this is done, the brewer has no end 
of trouble and often heavy pecuniary loss owing to irregularity in germination. 

In concluding these remarks regarding barley suitable for brewing, the 
following useful passage from Spom* Enryclopmta may be quoted as giving 
ihc English experience ; — The selection of the barley used by the brewtf 
calls for the exercise of much skill and judgment ; unless the quality be j 
of the very best, it is impossible to obtain good malt, and without goods ^ 
malt, it is useless to attempt to make good beer. A practised brewer can 
judge of the quality of his barley by its appearance. The heaviest, if in 1 
good condition, is always the beSt, the grains should be plump, and of a • 
pal^yellow colour ; they should have a thin skin, and a free, chalky frac- 
ture. That which has been grown in a light soil and harvested ®^ly» *5 
also preferable. It is of much importance to the malstcr that barley be 
lodged in the stack for a few weeks before being ihrashed,inorde*i to allow 
the moisture from the soil to dry off before it comes into his hands, if this j 
is 8ione, the operation of drying in the kiln is avoided. In moist districts, | 
however, where the grain never gets thoroughly dried, this process must | 
invariably be had recourse to ; the temperature of the kilns must ne\ef be j 
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allowed to arise above scfi (120^ F.). Care must be taken to avoid break- 
ing or crushing the grains of malting barley, so as to minimise the chances 
of its becomine mouldy in the subsequent processes of malting, a contin- 
gency which ^ould be avoided in every po^ible way. It should also be 
screened before steepi in order that the ^ains may all be of equal size 
on the spiring floor. These remarks, of course, apply only to the brewer 
who is, as he ought always to be, his own maltster.^^ 

IL— 'Hops. 

Before fermentation hops are added to the Wort, because beer made 
from barley alone has little or no flavour. Under Hnmnlus Lupnlus (Vot. 
IV.» 302) will be found full particulars regcirding the efforts which have 
been made in India to intr^uce the cultivation of this plant. It need, 
therefore, be only necessary to discuss here the qualities ot imported hops 
that are in demand for the Indian breweries and the dangers to which 
stock is liable. There are known in trade two chief kinds of hops— red 
and green, the former being that most prized. The green is more easily 
grown, but does not possess the rich aroma of the red, and has, on the 
contrary, a more or less pronounced garlic-like smell. The distinction 
into red and green hops is not, however, always sharply defined, and, ac- 
cording to some writers, these properties are more due to care in culture and 
preparation, or to climate and soil, than to any racial distinction. Certain 
regions, for example, enjoy an exceptionally good reputation for cultivating 
hops, and, consequently, the name of the country of production often passes 
muster for the quality of the article. 

The following are the principal kinds of hops known to Indian trade 

dtiifrtuM.— •Bohemia is the principal hop-cultivating province of the 
Austrian crown lands. The hops of the district of Saaz, which are of the 
red variety, are universally prdferred. 

German.— Bavaria is the principal hop-cultivating country of the 
German Empire. The hops from Spalt (city and country; are most 
prized. 

A'ng/irA.— The hops of Kent, Sussex, Hereford, Hants, Worcester, and 
Surrey, arc not an es^cially fine but very productive article. 

^ Afnerican . — The centre of the hop, cultivating district is Utica, in the 
State of New York. Both varieties are^rown and are rising in favour. 

Hops, as an article of commerce, occupy a very peculiar position. On 
the one hand, the yield varies very much from year to year ; on the other, 
thev cannot be stored like grain, for instance, without injury to their value, 
ana therefore must be consumed as quickly as possible. 

H<^s are very liable to deterioration in the variable temperature of India 
On this account special precautions have to be observed in packing and 
storing them. The influences which exert an injurious effect upon the 
^ quality of hops are moisture and atmospheric air. Several methods have 
been recommended to protect hops from these evils. Smoking with sulphur 
w*as once much in vogue and still is to some extent ; but it is considered by 
experts to be of doubtful advantage by itself. Combined with pressure of 
the hops within an air-tight receptacle, it has been foufid to answer 
admirably. A double packing cloth is used, and in additioh the bales are 
covered with varnished paper or enclosed in well-soldered tin or pitched 
wooden boxes. 

Spelking of Hops Mit Whympar (in the p^per already alluded to) 
says:— ‘•The hops used in India arc nearly all imported, for, although 
there arc hops growing in Kashmir and in Kulu, the ouantity as yet 
offered has* been small. Some very fair quality hops hikve been grown by 
a Major R. Ranntck in the Kulu valley, and he is persevering with the 
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growth. Australian hops are very serviceable^ as they are picked about 
April and can be used in India early in June, thus supplying a new hop 
when most wanted.” In reply to an enquiry as to the hops most gene* 
rally used in India Mr. Whymper writes " 1 am not aware that any 
Indian brewers have a particular preference with regard to hops. All use 
various kinds or, in otner words, “ blend ” various kinds in order to get 
regularity of flavour as is customary in England. The dry climate of 
India naturally tells against hops stored in this country, and the Indian 
brewers cannot thus safely hold very large stocks.” 

For further information regarding hops, the leader is referred to the 
article Homultit Lupuloa, VoT. IV, 302. Also instructive papers in the 
Jour. Royal Agri. Soc., England, Vol. VII (1846) Chemistry of Hops, aio; 
IX (1848), Hop Culture, 532—582; XIV (1878), 723—736. 

MATERIALS. 

Rops. 


III.— Yeast and Fermentation. j 

An interesting paper on the ferm#*ntation of brewing w»as read by Mr. Yeast and 
T. F. Garrett at the Brewers’ Congress which was held in London during 
1887. The discussion which follov^ed the reading of that paper also con- • 9 ^ 

siderabty amplified the facts laid befoie the Congress, dpace cannot be • 
afforded to quote very freely from Mr. Garrett's paper, which, as he J 
claimed, ^as a popular rhumt^ the discoveries in connection u ith the • 
fermentation of bre>\ing, but the follovung passages are more especially' 
interesting. Mr. Garrett traced the dt.\elopmenl of our knowledge of the 
subject from the discovery made by Uavoisier in 1 788 that sugar l^as broken 
up, during fermentation, "into alcohol and carbonic acid. He then dealt with ' 
the modifications accomplished in 1B25, by M. Caignard-Latour, in the 
discovery of the yeast cells, and ct»ncluded w ith sketch of the perfection 
of the tneory and science ol fermentation as brought about by Pasteur. 1 
Mr. Garrett alluded to Pasteur’s discoveries in the following concise pas- 
sages “The scientific genius, v hose name is .so familiar from his inves- ' 
titrations in the matter of hydrophobia, started with Caigflard-Latour’s 
di^overy of the growth of jea.st in lermenl.'ition, and he, too, submitted , 
yeast cells to close in.spection under a powerful lens. He then subjected 
yeast to the addition ot a solution of plain sugar and w'at^*', with the* 
result that, although it began to grow at first, it soon left oft ♦ d began , 
to wither away^a kind of iermcjjHation going on all the time; yeast, j 
therefore, must have been liMng upon itself. It was evident that ihe yeast | 
contained in itself an clement (»f its own nourishment that sugar did not, ' 
and this element he had no difficulty in deciding to be nitrogen. To the 1 
plain sugar solution of the previous experiment he then added ammonia, 
which contains a large proportion of nitrogen, and, with a satisfactory- 
confirmation of this theory, the yeast grew' and flourished amain, the 
sugar broke up mto alcohol and carbonic acid gas, and the process of ' 
fermentation went on so long as any sugar remained to be broken up, of 1 
any nitrogen lor the food of the yeast. ' 

** now turned hi.s attention to the wort. That contained a nitrogenous 
substance in the shape of albumen, gluten from the malt, be*^!des mineral 
salts and other not less important matters ; and the discovery of these mi- 
neral salts, 1 may observ-e in passing, induced him to add some of thcin to 
the original ammoniated sugar and water solui’ n, wiih the result that the 
yeast was decidedly more active and thorough in .ts work than it^-as with- 
out them. These minqpal salts were the sanfb as^ those usually found in 
hawd or spring water, lienee the very natural deduction that hard water w as 
favourable for brewing — a discovery that brewers have not failed to adopt 
to their own uses wheic required, and to the improvement of their produc- 
tions. 
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** plus f» we have learned that, during a satisfactory fermentation, eugar 
IS divided into alcohol and carbcmtc acid ga^— -the former remaining in the 
mass and the other being given oft | and we also have learned that this 
action is in some way assoaated with the presence of yeast and its active 
growth, and that this plant requires a nitrc^enous substance for its develop- 
ment.** 

** l^t us now leave wort to itself, without adding yeast. Will it ferment 7 
Certainly not. The juice of the grape and other Iniits will, and so will 
certain other vegeUble juices, but not wort. It will undergo a change, 
though a rapid change a change of decomposition, if you will, but not of 
alcoholic fermentation. The result will not give carbonic acid and alcohol, 
but other offensive gas^ ; it is putrefaction, and that you can tell by your 
nose. The early addition of yeast prevents this process of putrefaction, or 
leads the d^omposition into another and pleasanter channel, but chemists 
have not failed to take advantage of this to declare that fermentation and 
putrefaction are in a measure the same. That is, however, an argument 1 
shall not enter into here, for, unhappily, we are fast emerging from the 
simplicity of the process, into a wnd, confusing and chaotic maze on con- 
tradictory discoveries, or shall we say (lights of scientific imagination, that 
will require all our tact and discretion to avoid. We musf pick out the 
grains oi corn from the chaff for ourselves, in the absence of Pasteur, the 
great pioneer. 

** There are many fermentations, all of which have some character in 
common, but which, nevertheless, differ so materially from each other that 
I must be excused if 1 do but give you their names. I hey are styled amyg* 
dalous fermentation, butyrous fermentation, galtous or tannous, lactous, 
mucous, pcetous, $acchjrous,sinapous, urinous, viscous; and, of course, our 
ancimt and respect^ acetous- If chemists arc only as energetic and enthu- 
siastic upon the subject of fermentations as t ley were a very few years back, 
the chances are that there are gfreat many more fermentations invented by 
now, and so» 1 shall be pardoned perhaps if I invent one— a name only, 
though —for our own particular use. Alcoholic fermentation is termed vinous, 
which applies to wine and beer alike. I should like to call that ‘ beerous * 
which applies to beer. However, as I do not wish to offend the ears of any 
tom chemical friends that may be present, we perhaps had better adhere to 
the * alcoholic.’ 

As I said before, these numerous fefmentations have some features in 


common, but in their actions, complications, and productions they differ 
widely from each other. It is my conviction that Pasteur intended to exa- 
mine each individual fermentation by itself, but that as fast as he took 
away one head to examine it a hundred others cropped up ; so that it is not to 
be wondered at if he has been scared.by thisIHvdra- fermentation, and taken 
to Hydrophobia as a relief. But he did much' good service in the subject 
^before he associated his great name with rabid rabbits and nnad dogs, and 
we have every reason to be thankful to him for it. 

In the limit of this paper it would not be possible to treat individually 
of this vast assemblage of different fermentations. Our ingnediate interest 
is confined to the fermentation of beer, and even then we mtist admit of at 
least two opposed kinds, and they are alcoholic and acetous nor vinegar fer- 
mentation. 

** We go back to the yeast and the wort, and must take it tor granted that 
the madrials provided are good, that the wort is amply saccharine and the 
yeast the scion of a healthy litock $ and 1 may motion herc^ that therp are 
described by various chemists nearly a hundred varieties of yeast, due pos- 
siyy more to circumstances than to breed. Two at lease ^e known to 3 fOU— 
the high and the lowland these may varv greatly according to the acciden- 
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tal conditions of their life and growth. Of the bitter wort we need take 
no further notice than to state that to its existence, purity, and the slight 
changes it undergoes are, in a measure, due the aroma and flavour of the 
beer. 

•* That the yeast should be healthy is very important, for the health of 
the beer depends upon it. Yeast is a very deteriorating stock, unless pre- 
served in its pristine vigour by good management and good wort ; should 
it be found to be weak or sidcly, it should be discarded or sold to the 
bakers, who are not so particular as a rule, for it is better to part with a 
little yeast at once than spoil a whole series of brews. Once in possession 
of a goodly stock of yeast, take care that you keep it. Never mix inferior 
yeast with it, for you will not improve the bad, but will certainly weaken 
the good. Neither can inferior yeast be improved by working in strong or 
extraordinarily good wort. But above all things, keep your yeast mm 
contact with unclean vessels, or anything, 1 need scarcely tell you, that has 
the slightest vinegar taint. 

** wc know that alcoholic fermentation in wort results from the addition 
of yeast. Without the >cast we have nothing better than putrefaction.” 

** Now what are the conditions most favourable to the ^owth of yeast 7 
Suitable food, uarmth, and air. Of the food and warmth we will speak pre- 
sently. What about the air 7 Some chemists doubt if yeast does require 
air for its development ; but other chemists have settled that point to their 
satisfaction. When the yeast is in the tun with the wort the carbonic acid 
gas that is given ofi ties above the wort and forcibly keeps the air from 
any further contact, but there comes along the brewer with his ranso*, and 
he gives fresh energy to the yeast. But does he do this by mingling air 
with the wort 7 The processes that wort usually goes through before the 
\east is added are all calculated to introduce air, and perhaps there may 
be some air with the yeast, at any rale we have confirmation, of its influence 
when admitted. 

*Mf a bottle of freshly made wort be boiled so that all the air it contained 
is driven out, and then hermetically sealed in an atmosphere of carbonic 
acid gas, such as may be found in any fermenting tun at work, we have, 
to all intents and purposes, a bottle of wort with which atmospheric air is 
not in contact. Into tnis sealed bottle, by a very simple process .-^ast can 
be introduced without air and then the opening be sealed up ag;i> i. Fer- 
mentation is set up and goes ofl, but the yeast does not thrive ; it rather 
withers away. Admit air instead of and a change slowly sets in that 
is not alcoholic fermentation. The liquid becomes cloudy, muddy, and 
eventually gummy and ropy, for a form of decomposition has set in, and 
a mould forms on the surface. But how did the germs get into the bottle? 
They must have been imported bv the air, for had the air not been intro- 
duce into the hermetically-sealed bottle, no change would have taken place 
for generation after generation The bottled ^ort would have kept as welj 
as bottled fhiit, or tinned milk, meat or vegetables. What did the yeast, 
then, introduce? 

” Fasteur had the natural curk) 5 ity to ask himself that question, and more- 
over he endeavoured to answ^ it. Placing a drop or two of the discoloured 
fluid under the lens of his microscope, what did he see ? I must not tell 
you now ; but it was a sight that held him fascinited and spell bound v ith 
wonder and admiration. It was the great secrv revealed -the secret that 
generations of chemists had failed to discover, • 

;• The experiment was repeated again and again, always with the same 
resulty the yeast would not decompose without the air and the same 
tonishing changes tbok place ; the introduction of yeast after chudtne^sei 
in was too late to save the beer, for instead of flourishing, as it should have 
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done, it yielded sway to the stronger power of putrefaction, or other mis* 
chievous fermentation that was now set up, and virtually gave up the ghost. 
How was this 7 The explanation is at hand. 

Next, air was passed into the bottle that had passed through asbestos, 
or a plug of cotton wool, and no change took place in the wort, or only a 
very little ; but when air unhind§red was admitted, the same decomposition 
<«et up in due course. Now, what had this asbestos or cotton wool arrested 
on the road 7 Evidently* the germs of decomposition. So Pasteur placed 
that under his lens, and then he saw, adhering to the wool, a number of 
little bodies. To these he added fresh wort, and, to his delight, they filled 
out and immediately became plants and living creatures / just the same, in 
fact, as those he had seen before in the decomposing wort. 

** Here we have the great microbe discovery— the greatest discovery of the 
age, although it is microscopic. 

To the presence of these germs Pasteur was quite entitled to ascribe 
the process of decomposition, termentation, or putrefaction ; the microbes of 
yeast, he ascertained^, werr quite distinct in character from those of putrcfac* 
tion, and those of acetous fermentation, he showed again, were different 
from either of these, and all were different from each other. 


“ This microbe qu^tion is undoubtedly a great discov^y, but how, or 
' in what manner, they effect the various changes that they iovanably attend 
j requires much further investigation. That they arc very materially con- 
f cerned is shown by the fact that if wort be boiled, that is, raised to the boil* 
ing point, and then subjected only to air that has been heated to redness, 
so that all microbes are destroyed, no changes of ferment or putrefaction 
set in.” 

" The influence of air in the process of fermentation is interestingly 
shown if yeast be added to fresh wort in an open shallow vessel. This 
process is then excessively rapid. The rate of decomposition is intensified. 
The sugar is more speedily consumed by combu5tion,^nd then about 25 
per cent, of the sugar is used by the yeast, leaving rather less than 
three-fourths of its quantity to be converted into alcohol and carbonic acid, 
and the product is proportionately weak, and, therefore, very liable to be 
overcome by acetous fermentation or putrefaction. Under ordinary cir- 
cumstances only 5 per cent, of the sugar should be unconverted, leaving 95 
per cent, to be converted into alcohol aqfl carbonic acid— a great and fetal 
difference, because the presence of alcohol hinders putrefaction, and its 
absence permits it. 

Yeast, like every other plant or growing thing, requires warmth for its 
development j therefore it is arranged that, by the very process of breaking 
up the sugar, heat shall be evolved, some of which the yeast requires for 
the gentle nurture of its progeny or young cells, and the balance remains 
with the wort, and becomes sensible to the thermometer. 

* '' If the sugar breaks up, or burns too fast, an excessive growth of 

sickly hothouse yeast follows as a matter of course ; or if you j^^er it, 1 
will reverse the order of expression, and say that if the yeast grows so 
rapidly that the sugar is broken up by its agency too fast,> then Uie sugar 
is extravagantly wasted in the process and less alcohol resuks.” 

Again, yeastic fermentation must not be too slow or t^ long ddayed 
in being set up, or other ferments which are not alcohoHq will take the 
place orthe yeast, having been imported by the air or utenws, and the two 
the brewer has most to fear are either vinegar germs or perhaps put^fec- 
tion. Therefore, the brewer has quite enough to do to steer and maintain 
hi% balance between the rocks and quicksands. Let him once disregard the 
one or the other, and damage to the beer ensues. 
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** But the brewer regulates all this in his own way, and I doubt if we { 
can teach him any better. He watches the indication of the thermometer, 
for full well he knows that anything unusual about that tells of something 
wrong with the brew. If the temperature be too high, the process is too 
ouick and he fears the weakening result of excessive combustion ; if too low 
Hie process is too slow and weak« and 'he has visions of vinegar fermenta- 
tion. It is not my province to speak of practical brewing. You, gentlemen, 
are better able to cope with that subject than I ; my task is to speak of 
the principles of fermentation as applied to brewing, and so we come back 
once more to the consideration pf the yeast. 

“ The food for yeast is found in the nitrogenous substances provided by 
the malt, which are extracted by spurging, and it is important that this 
should exist in the wort in sufficient quantity to feed the yeast so long as 
there is sugar to be broken up. ohould the nitrogenous matter be in 
excess, the yeast will go on devouring it at the expense of the alcoholic 
strength. Should the nitrogenous matter be exhausted before the sugar is 
consumed, the process is arrested too early, also at the expense of alcoholic 
strength, and either of these causes will affect the stability of the brew'. 
Doubtless you have your remedies for these defects, based upon strictly 
scientihe principles, confirmed by practical experience, so that I need not 
touch upon them. But how does the yeast effect its w'ork ? It is by actual 
contact with the sugar, for if a solution of ammoniated sugar-water in a 
bladder be suspended in working wort, it is absolutely unaffected. The 
mystery has not yet been quite ^satisfactorily explained, beyond that pre- 
viously suggested by the law of aflfinlt) ; the bonds of the sugar’s combina- 
tion of elements arc loosened by the agency of the ferment, so that we 
must leave the further consideration of yeastic influence to the future, when 
something more shall be credited to the scientific labours of our genuine 
working chemists.’* 
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Mr. Whymper mentioned a discovery made by him, that oaf ’ey dust 
would, however, establish fermentation in the wort, and hence in h *)piifion 
the outer coat of the grain bore 4he microbe necessary ; in other . ords, it 
afforded, as he called it, *' the se^ of a wild yeast.” This statement was 
confirm^ by Mr. L. B riant, w’ho on procuring barley under uch circum- 
stances as to remove any suspicion of Veast derived from a malt house ob- 
tained the ferment from its dust. Several gentlemen, pr^nt at the 
conference, stated that this was no new discovery, that it had been 
observed by several brewers before, but that no importance had been 
attached to the fact. The subject would, however, seem, as Mr, Whymper 
affirmed, to be of the very greatest interest, since it has been custemary tS 
suppose, grapes, apples, and one or tw'o other fruits, peculiar in that they 
carry the mycrobes necessary for their own fermentation. Mr. Whymper’s 
observation shows that this is dbt confined to such fruits, bu* ibit it exists 
with barley. And the writer would add, not with barley only, but very prob- 
ably with many other grains, since the rice and millet beers made bv the 
people of India are all known to become alcolu if left to stand for a few 
days. Thus the Angami Naga rice beer w hich for the first three days, after 
the hot water has been poured over the grain, tastes like butter milk, in a 
dap or two undergoes fermentation and becomes powerfully intoxicating. 
But, besides this f%ct, many plants are known in India to possess the <hr«t 
power of establishing vinous fermentation in saccharine fluids. The^, like 
the barley alluded to by Mr. Whymper, doubtless bear microbes, the na- 
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ture of which has not as yet been investigated. Thus« for example^ Mr. O. 
B. Olarke pointed out that the Khdsia Hill people were able to procure 
fermentation from the flowering spikes of Rhyncospocm atirea« a cypera- 
ceous plant found plentifully in that region. The writer, during a journey 
in Manipur, found that the powdered stems of a climber (probably a 
Millettia}, mixed with rice Dour and made into cakes, were similarly em* 
ployed to establish fermentation in rice wort {Conf with Vol. II., 25^). 
It need only be added that other exampl<^ might be given, sufficient to 
justify the suspicion that the tari or palm juice so largely used in India 
as a source of yeast may become spontaneously charge with the germs 
of vinous fermentation. 

The choice of yeast and its treatment for future use are of great 
importance If the brewer desires a favourable course of fermentation he 
must first of all set the wort with good yeast. It may, indeed, be said that 
out of a hundred cases of defective fermentation ninety-nine can be traced to 
the bad quality of the yeast. Good brewing yeast is that which thrives 
best at a low temperature. Th/e deterioration of yeast in this country is 
due to the high temperature at which fermentation has to be carried on. 
especially in the plains. A free use of ice would mitigate the evil ; but at 
the same time it would seriously increase the selling price of the beer. 

The Indian brewer has often on this account to propagate his exotic 
yeast in the cool climate of the hills and send to the plains supplies as re- 
quired at the breweries. The result of this treatment is that the plant is in 
a constant state of deterioration and a continuous Iresh supply from Europe 
becomes necessqry. 

Mr. Whymper has kindly furnished the author with the following in- 
structive reply to the enquiry regarding yeast : - ** Indian brewers now very 
generally preserve yeast by drying it with charcoal powder It only re- 
quires to be mixed with the charcoal and dried at a moiWate heat. In this 
condition iUwill remain active for many months. This system has not been 
many years in use. Prior to my knowing of it, I used, whenever possible, 
yeast preserved in plasters of sorts. Mr. Percy Adams of Halstead, 
Essex, preserves good yeast made up in small marbles. Formerly I used 
dessicated yeast made up with powdered plaster-of-paris. This never 
^ave such good results as the solid balls. But these methods of preserva- 
tion are not absolutely necessary, as yedht can be produced in Indii 1 can 
now undertake to start a true alcoholic fermentation in malt wort by the 
mere addition of the dust from the skin of barley. It may be said that it 
is now accepted that the dust or bloom of barley contains germs of several 
ferments.'* 

IV. -Water. 

In the passage quoted above from Mr. Garrett’s paper, which was read 
, before the Brewers* Congress, reference has been mpde to Pasteur's dis- 
covery of the advantage of mineral salts in the wa^er of the wort, fermenta- 
tion being more vigorous and thorough in its operations. Commenting on 
this fact Mr. Garrett added that breweps had not failed to adapt to their 
own use the advantages thus demonstrated of *a hard ov# a soft water, 
such as that to be obtained from wells or springs. The following passage 
from Spans* Encyelopadta gives the most prevalent ideaA regarding the 
water ^itable for brewing A constant unfailing supply of eood water 
is indispensable in brewing : though what really constitutes good water Is a 
point upon which* many brewers and chemists have long been at tssue. 
Some rest their faith upon a soft water, others will use otdy the hardest 
water they can get, while others, again, are quite inAifferefit, and will use 
either. It is now, however, a genqj’ally accepted fact that water for brew* 
in|f should not contain organic matter, but a considerable quantity of inor* 
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ffanic or saline cmSutuents ; these varying in nature and quantity, accord- 
ing as the beer to be made is required for keeping or for immediate con- 
sumption. English brewers are now agreed that the water should contain 
much carbonate and sulphate oT lime. The former of these two ingredients 
is the most necessary, but they should both be present in the water from 
which ale is to be m^e ; water used in brewing porter may contain the car- 
bonate alone. For the best ales, the proportions seem to be from lo to 20 

g rains a gallon of each. The excellence of the ales made by the Burton 
rewers is doubtless due to the quality of water used by them ; it is very hard, 
and contains, as will be seen from the anal\ ses given below, a large propor- 
tion of alkaline sulphates and carbonates, this is the best argument that can 
be brought forward in favour 6f the use of hard water. The supply is derived 
entirely from springs, and not, as some suppose, from the river Trent. It 
has also been urged, as an advantage, that hard water increases the 
quantity of saccharine matter held in the wort, thus heightening the flavour 
and preventing it from becoming acid.” The following table represents 
two analyses of the water used by the Burton brewers 
Two Analyst* of Burton Hater, 


Chlordr im . 

(i) 

. 10*13 

(2) 

grains a gallon 
»> 

Sulphate of potash 
„ lime . 

• 7*65 

... 

. 18-96 

54*40 


„ magnesia . 

. 9*95 

0*83 

>» 

Carbonate of lime 

. » 5 Si 

9*95 

» 

„ magnesia 

. 1*70 

... 


„ iron 

Silicic acid . 

Cholnde of calcium 

. <»*6o 

... 


. 0-79 

13 2b 

tf 

ft 


6^-28 

78*44 



Mr. Whymper has obligingly furnished the writer with the analyses of 
some of the principal waters used by Indian breweries. These have been 
made by uovcrhment analysts and can, therefore, be depended upon as 
accurate. Space cannot, however, be afforded for the publication these in 
this work, but in purity from organic and other injurious material ley |ire 
second to none, while the> po.ssess the necessary amount of salts i > render 
them good brewing waters. Thift the water usiwl by the C rown Brewery 
Company contains 40-62 grains of inorganic salts lo the gallon The pro- 
portion of these salts varies slightly ; in one of the returns they amounted 
to only 4 1*8640 grains per gallon, the sulphate of magnesia being 14*06, 
carbonate of magnesia 7*57, sulphate of lime 8-78, and carbonate of lime 6'46, 
Most of the Indian breweries use spring water filtered and boiled before 
being used. 
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V.-Maltino. • Malting, 

The first stage in brewing is that by which the grain is converted into gg 
malt. This technically is known as Malting and it consists of steeping^ 
couching, floorings and kiln-drying. In these various stage* tue grain is 
made to germinate and when it has reached the desired degree its further 
growth is arrested by the kiln heat. The chemistry of this operation has 
already been alluded to, namely, the conversion the insoluble starch of 
the grain into a saccharine soluble materials. ^ liul it is not neqpssary to 
deal in this work w-ith ca^h of the stages of malting, since they are in India 
identical with those pursued in Europe. 

* VI.— Brewing. ^ Biwwliig. 

^ This comprises the stages known ots grinding, mashing, boiling, hop- " 99 ^ 
ping^ and cooling and afterwards oP fermenting, cleaning, and ^oftng, 
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But as with MAtTiNO it may be said that the ‘"dW bw™.«r^o^ cj^Iy 
on the lines of their European contemporaries and that they employ the 
same materials, machinery, and appliances. 

The following information furnished by Mr. H. Whympar will, 
i be read with special interest as giving facts of an Indian ^ture r— ihe 
brewing season for nearly all Indian breweries is restricted by tw short 
Winter. In Ootacamund the temperature allows brewingr to be carried on all 
the year round, but elsewhere the season is from October to March. The 
worts are cooled in the ordinary manners first by exposure on shallow vessels 
termed coolers and thereafter by flowing over ordinary refrigerators through 
which cold water flows. Cellars are cooled by being left open in the coldest 
weather. No artificial means of cooling has yet been adopted, but the 
largest brewery (that recently erected at Rawalpindi) is now constructing 
powerful ice machinery for cellar cooling. 

^ The class of beers, See., made in India is practically the same as in 
England, more ligate gravity beer is consumed, however, than in England. 
Wood is almost iBVaeiably employed as fuel except for drying malt on 
kilns when charcoal h used. 

Labour is much more expensive than in England (a) from the large 
number of men require^ to do the simplest job, (A) from the careless and in- 
different manner in which work is done, and in which machinery is treated.** 

Pasteurtsation.-—^* This process only applies to bottled beers. There 
is no known practical process of pasteurfsing beer in wood. Indian brewers 
generally are now adopting this process which consists merely in immers- 
ing beer when bottled in cold water and raising the temperature gradually 
by the injection of steam, until it reaches 1 35® to 140® Fahr., at which tempera- 
ture it is maintained for about half an hour. By tliis process all germs 
which would ordinarily incite fermentation of sorts (vinous, lactic or hectic) 
arc destroyed. As bottled beer ordinarily depends upon a fermentation in 
the bottle to obtain its briskness (otherwise its cuirbonic acid gas) and as no 
such ferntbntation takes place with pasteurised B&r, it is necessary to 
bottle beer, which is to be pasteurised, highly charged with gas. Theoreti- 
cally such beer should remain without change for ever, and practically it 
does remain sound for very much longer than it ordinarily would." 

* VIL— Barrels, Vats, Bottles, Corks, &c. 

Before proceeding to discuss the trade in Beers and Ales, it is necessary 
to say something about the construction of beer-barrels. Sec. The barrels or 
casks used in the breweries of this country are almost without exception 
constructed of oak, and are either made up in India from rough staves 
imported from the Baltic, or imported in shook, i.e., bundles from London 
and remade in this country. Several attempts have been made to utilise the 
indigenous timbers of this country for barrel-making, but the extensive 
and various forests of Jndia have failed up to the present moment in 
producing a wood good enough to replace the English or European oak. 
Sdl (Shorea robuata) has been tried with some success in the construction 
of vats. White cedar from the Malabar Coast makes a good-looking vat, 
but its use is somewhat dangerous in consequence of the absorbent nature 
of the wood rendering it very liable to crust. The Engltah oak would find 
a strong competition in the Indian Ash and 'Teak if thB former could be 
got in larger quantity and the latter at cheaper rates. Deodar, and the 
wood V pines generally, «mpart their resinous properties to the beer. The 
brewers of India are very anxious to find a wood which would siaiccess- 
fully compete with the expensive and indispensable English oak, but 
hitherto the efforts to find such a timber have betfn unsuccessful. The 
valuable characteristics of oak ^rc its freedom from knots, its density, 
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durability^ and lightness. It is also non-absorbent and thus not liable to 
impart its resin to the beer. 

Bottles arc purchased in the country, Mr. H. Whymper experimen- 
tally manufactured bottles at Jhelum from local materials for some time, but 
was unsuccessful and accordingly abandoned the enterprise. Corks are all 
procured from England. Brewer’s Grains, that is, refuse malt, is usually 
sold by contract to zemindars or cattle owners, and in most cases is easily 
disposed of, but the price obtained fluctuates with the value of the fodder 
crop. 




TRADE IN BEER AND OTHER MALT LIQUORS. 

Mr. H. Whynfipcr in his article on Bribing in India gives the follow- 
ing historic sketch of the trade in imported beer in this country “What 
was termed country-bre\ied beer was very generally made in India at 
the close of the last century and early in this. This is said to have con- 
sisted of about one-fifth of a bottle of porter (English), a wine-glassful 
of toddy or palm juice, some ginger and broi^n sugar, a squeeze of lime 
completing the ingredients. The toddy itself supplied the fermenting 
power and when this mixture had slightly fermented it was considers 
nt for use. This drink was in vogue when a London brewer, Hodgson by 
name, about the year 1816, began to ship a well-hopped and rather heavy 
beer to India, ft quickly became knowm as India pale ale, and Hodgson 
speedily acquired a complete monopoly of the Indian trade. Until 1825 or 
1S26 he held the Indian market at his mercy, and his mercies were cruel. ' 
He kept out rivals at times by lowering his rates below cost price, and ' 
having stopped other brewers^ shipments, up his prices went. It is report- 
ed that on more than one occasion he suddenly raised his price to /20 per 
hogshead. In 1824 he advanced to ^24 per hogshead and refused ^1 credit. 
The result was what he might have foreseen, a revolt of all interested in 
the beer trade taking place. This w'as about 1825. Very shortly after this 
we find the beers of Bass, Allsopp and *lnd & Smith ' in ftie market 
against Hodgson, and by 1840 his beers were only a memory. 

“ There is no doubt in the writer’s mind that had the early shippers only 
kept up the quality of their beers, the whole of the Indian trade might have 
been in their hands at this moment. Although plerty of good oe«v went 
out, the general quality almo.st invariably fell off or failed to in^u the 
public taste after a few shipments. * Occasionally such bad beers w'cre in 
the market that it was inevitable people should say : ‘ Well, if we can’t get 
better beer than that we might as well brew our own, as we couidn’t pos- 
sibly brew worse :’ this certainly occasioned at least one essay in the early 
days of Indian brewing. 'J he shipments of beer for the use of the army 
w'cre not a very great, if any, exception to this rule. Plenty of good beer 
w'ent out, but, every now and then, the Government was startled by thou- 
sands of hogsheads of beer proving so bad that they had to be run 
into the nearest sea or river. It was thus no peculiarly favourable Io<^l 
circumstances which caused the rise of the brewing industry in India. 
There are no such circumstances, there arc difficulties which every English 
brewer who goes to India looks upon at first as insuperable ; but ^eers which 
did not meet the public taste and were inferior and bad, coupled with high 
pric^, gave the Indian brewer his chance. All that the Indian brewer h.*is 
in his favour is being nearer to the markrts he s.'‘5 in. Against ^is he 
has endless difficulties ; Igs has to import and ftrder, and often pay for 
aheadi his hops, casks, machinery ; he has to keep in reserve duplicates of 
everything likely to break down. He has to import all his supervising staff 
of .servants ; if he gcti an unsuitable man he has to put up with him. His 
most serious difficidty is, that owing to tj^c above circumstances and from 
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having to do all his own malting* he has to employ three times the capital 
he would have to do in England fora similar trade to his own.*’ 

** The writer's experience,” continues Mr. Whymper, ” does not go back 
beyond 1866. In that year and for several \ears after, the declared quan- 
tity was about 900,000 barrels ; it is now about 60,000 barrels. The value 
was then abuut £600000, and it now averages about ^200,000. The 
quantity of beer brewed in India in 1866 was probably not more than 9,500 
barrels, certainly not more than 3,000, whilst in the present year it will pos« 
sibly reach to 170,000 barrels and will certainly be over 150,000 barrels. 
The limit of the whole trade to be done with the European population of 
India is probably 950,000 barrels.” 

” The trade will not likely expand beyond this until the Government 
relaxes certain rules, which, whilst they restrict the sale of beer in some 
distnets, unquestionably foster the consumption of spirits In Southern 
India, for instance, the brewer is not allowed to brew oeer for native con- 
sumption above a certain alcoholic strength, and this strength is not suffi- 
cient for the nativt palate.** 

turning to the official records of the Bsbk Trade the following table 
may be given of the foreign beers brought into India. It will be observed 
that the imports fell off steadily from 1866 to 1878-79, but that from the 
latter date they have since steadily improved, until, at the present time, 
they are nearly as large as they were prior to the existence of Indian 
breweries 


Import of Mali Liquors from Foreign Countries • 


Years. 


Gallons. 


R 


1866- 67 . 

1867- 68 . • 

1868- 69 ^ • 

1869- 70 . • 

1870- 71 • • 

1871- 73 . 

1872- 73 . 

1873- 74 . 


1876- 77 . 

1877- 78 • 

1878- 79 . 

1879- 80 . 
1889-^1 . 

1881- 82 . 

1882- 83 . 

1883- 84 . 
18S4-85 . 

1885- 86 . 

1886- 87 . 

1887- 88 • 

1888- 89 . 





Not given. 
2,268,298 
11816,106 
1,898 762 
1.642,131 

1.49Q.877 

1.536,496 

I.435.34S 
1,481,698 
1,* 23. 157 
1,176,922 
1,128,077 
1,089,711 

1.065.347 

I. '53.678 


1. '99.195 
|.*7<'.S54 
1,261,444 
i,t 66,913 
>.399. 4 » 8 
i.7«'».638 
a.M8,si8 
3.398,580 


55.^0,245 

43.S7.70I 

38,17.734 

41.35.199 

31,16,860 

30,53.186 

36.34.956 

33.79.155 
34 . 9 '*. 4 j 8 
26 ,8 1, o6t 
27,06,644 
31.30 -00 
34.45.6S5 

25,42,622 

28,40.349 

28,46,121 
27,23,226 
30 33,236 
24.99*273 
30,06,098 

35,40.257 

39,71.534 

41,28,517 


If touche imports of last year be added the amount of beer made in 
India during the year 1888-89 (vis., 5, 165, 138 gallons), the total consump- 
tioi^in India must have been for that year g.563,718 gallons, fully three 
times as much as in i8b6. For further particulars regarding the trade in 
Malt Liquors the reader is referred to the article NarcoUca, section Malt 
^ L1CIUOR8, pp. 328—330. • 
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met with in the Western Tem- 
perate Himalaya, from Kumion, at an altitude of 2,500 feet, to the Panjab 
and Kashmir. Distributed to Europe, Northern Africa, and Siberia. 

Fibre. — The plant abounds in fibre {Royle). 

Medfdne.— Most of the malvas contain much mucilap and have de- 
mulcent and emollient properties, but M. nylrestria perhaps enjoys the 
hf-st rank as a medicinal species. To a lafge extent it takas the place, in 
Asiatic pharmacy, which AJtiuea oflldnalts (the Marsh Mallow) holds on 
the C^ontinent of Europe. It appears to have been known to the early 
Muhammadan physicians, who probably derived their knowledge of it from 
the Greeks. The early Sanskrit medical writers do not seem to nave placed 
much importance on malvaceous mucilaginous preparations. The modem 
Hindu doctors^ however, following perhaps the Muhammadans, prescribe 
such preparattofi^ but having ^opted tropical substitutes for Malva, 
have caused a certain amount of ambiguity in their restricted application 
of vernacular names to the plants so empToyra. Or. Moodeen Sheriff writes 
under Ahutilon indienm^the Country Mallow of popul<ii writers : — 

** The word hanghi or kangSi is not only used incorrectly in some books 
as synonymous with the Arabic and Persian words khahbdat, khttmi, 
iSdari {the names of three different dru^s), but is also confounded with the 
word kangdni or * Coongoonie * as it is generally written. The latter is 
one of the Dukhni synonyms of the seeds of Setaria italica ** [Conf. wtih 
DtcUonary Econ, Prod,, /., 14 — /y). Or, Moodeen Sheriff recommends 
that when these words are used to denote Malva sylvestris var. mauritiana 
(the Bengal and Western India form of the species), the prefix vtldyati 
(ssforeign) should begiven,thus vtUyati^kangdi, According to Moodeen 
oheriff, therefore, AbotUon is the true kanghi of Indfa, and the association 
of that name with Malva sylvestris would therefore be incorrect. This may 
be so, but it is more likely that kanghi has a generic and medicinal sign!* 
fication, denoting the mucilaginous Malvacess rather than any one species 
^ of Abntiloii or Malva. At all events, the confusion that has arisen, is in the 

* application of that name and its synonyms to closely allied plants which 
all possess the same or nearly the same properties. The bald of Sanskrit 
writers was a cooling preparation made, apparently, from the roots of various 
species of Stda. In the Pharmacopoeia of India the mucilaginous substi- 
tute recommended for mallow is made from Hibiscus esculentus. This is 
described as a valuable emollient and demulcent, also d luretic. Of the same 
nature are the preparations, used by the people of India, made from Cor- 
chorus (see Vol. II , 540 and 543). 

Birdwood suggests that Malva ^Ivestris is probably the peiXay^^ 
y^epoara (Malakhi) of Dioscorides, which was known to the Egyptians 
as Khokorteen. But Alpinus figures and describes Corchorus as Melochia. 
Dymock, accepting the same rendering, remarks that ** the Mahometans 
probably derived their knowledge of its medicinal properties from tho 
Greeks. Mauluna Nafi describes three varieties, vis, 
tst^A cultivated kind called Malokia. 
apd— A large wild kind called Khitmi, 
jrd— A small wild kind called Khubdsi, 

The author 4>f the Mokhsan^eUAdesiya pronounces the last mentioned 
to be the article now known as Khubdsi. , 

* Dymock adds that **all parts of the plant are commended in Muham- 
madan works on account of theiivmiicilaginous and cooling properties, but 
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the PKUIT is considered to be most efficient Irvine speaks of thesPBDS 
as generally employed, the dose being in infusion 5 ii tojrr. Honigberger 
remarks ** the seeds are used by the Hakims in (ou^h, and ulceration 
of the bladder.” Commenting on the nature of the seeds of the 

bazars he says there are two kinds, the white (the seeds of Poljanthea tuber- 
osa) and the coloured (the seeds of Malva sylvestris). From the passage 
quoted above it w ill be seen that Moodeen Sheriff dissents from the opinion 
tnat ISdari is a Persian synonym for Khubdei, and Dr. Dymock has deter- 
mined the Persian seeds imported at the present day into Bombay under the 
name 7 onidrt to be those of Lepidium ibens. | 

Ainslie that “the Hindu doctors p*’cscnbe the expressed jo icR | 
internally, in gonorrhoea, and give an infusion ot the root as a drink , 
in fevers.” h rom the fact, houever, that Ainslie spciks of the plant, to m hich 
he refers, as bcMng very common in South Inoi i. growing by ro.id -sides and 
having yellow flowt rs. it seems probable that he refers to Abutilon and not to 
Malva. The lia \ fs of Malva sylvestris are generally reported to be em- 
ployed in the pieparation of an emollient cataplasm Murray writes that 
the plant is largely used by native drug-sc^tis in the formation of a de- 
coction which contains in addition to Malva. rose petals and sugar-candy 
This IS said to be prescribed in strangiir\. The mucilaginous property 
of the plant ‘s 1 i. m beneficial as anexhTpal application in irritation of the 
skin, and a poultice of the leaves is somuimes employed in fomentation, 
very much after the same manner as Marsh Mallow is used on the Con- 
tinent of Europe. 

Trade. — Inc fruit is imported from Pcisia into Bombay under the j 
name • it is worth about 4 annas per pound (Dymock) Irvine! 

(Mat Med Patna) says that in his time it M>Jd at s annas a pound 

Food — Was eaten by the Romans as t \fget.ibie, and where it occurs 
in India it is also eaten by the people like most other species ot Malva. 

Malva vertlcillata, A. ; FI, Br, Ind.^ I , J20 , Wight, Ic., /. 950. 

Syn. M. NEILGHBRKBNSIS, Wight ; M ALCHFM II LiS FOLIA, WalL 
Assam. 

References — F. Gateiteer, X., ; Proceedings of the Rev, Of 

Agri, [Jept , Agri, File Pto. 6 , Serial N i 2S of lUSS (condr 0/ the 
People of A^iam). • 

Habitat.— An erect annual, or ()prennial htrb, in the temperate limd- 
laya (ascending from 6,000 to 12,000 feen, from Assam and Sikkim to 
Kumdon and Lahonl It is found in the coinfieids of the Nilghins, Dis- 
tributed thiough Europe, Abyssinia, Egypt, A moorland, and China. 

Food. — This HERB IS grown in pat^es on homestead land in Assam, 
where it is a very general custom among the natives to boil the leaves and 
tender shoots, and eat them as spinach with rice. 

Manalti Oil of Kanara is said to be used for lamps. The plant which 

yields this oil is not known. 

Mandioca or Manioc Meal| see Manibot Glaziovii, A/ulL, p. 157. 

MANDRAGORA|/arr./ Gen. PL, II,, poLu 

Mandraeora microcarpa, Ber/., Solanacej;. 

The Opficihal Mandrake. 

Vmi.'^l^ckmuna, lurkmunie, lufah. Hind. > Yehruj, Bbng.; KafkhjMi, 
Tam.; Loofahat, Malay.; U strung, serag^al-cashtob, ussul^uLlu/ah 
(root), lufah, (^ant), tufah^uhihifan (fruit), Arab ; Yabroea, meraum~ 
geeak^ Pbrs. The above vernacular names are given on the authority of 
G«orse birdwood’s Bomboy Proiiurts, it.-, .bo liviiM’ft i/A. 
Mtd, Patna, 61. 
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f IMiM.—lfidigtnou9 in South BarefS and A$Im Minor. Tbe^S 
fenous species met with m Indta fM. cnuHMiMf Clarkr, FI, Br, Juj, /«* 
ida) occurs in Alpine Sikkim *t an altitude <rf ra^ to 13/100 feet i,' 
is not known whether the roots of that sjpeefes possess the medicinal nto. 
pcfties assigned by older writers to the Mandrafede ^ 

Mcdidfle.— This plant has been mentioned by BIrdwood among liis 
drugs, but without giving any information about its medicinal virtues. 
The Pkarmacogra^hia says that the Rooi^ as also that of M. olBdiiiinuii,' 
and of M. renudiMa are very nearly allied, in appearance and structure, to 
the roots of Atrppa Beliadoona, Z* (see Voi 1 . 351—^53)* O’Shaugh- 


O’Shaugh- 


I nessy (Beng* Biap.. 466) says that the root was celebraC^ in the magic 
I rites and the toxicology of the undents and is known now in the baxdrs of 
I Central Asia and Northern India. Its properties are said to be identical 
I with those of BeUadonaa although weaker. Dr, Dymock informs the writer 
/ that it is worn as a charm in India. Irvine mentions that the drug 15 
/ used in Patna as a narcotic in doses of i to i grain. 

/ MANGANESE, Ball, Geology 0/ Ind., Ill,, 336. 

/ The ores of Manganese are numerous and somewhat widely dissemi- 
nated, though they rarely occur in any quantity in one place. Ball states 
I that the commonest ores in India are Manganlte, or the gray oxide ; Wad 
or the earthly pr^oxidc j Pyrolusite, or the black peroxide ; Psilomelane, a 
cqmbiriation 01 the oxide with baryta ; Hausmanite or pernxkle occurring 
with other ores of the metal ; and Braunite, or binoxioe in combination 
! with iron peroxide, silica and magnesia. 

Maoganese. 

JlRAUKSTEIM, OtASStlSt, Grrs*.; SavON DU VBSSB, Fr.f Bbuin* 

Vtm.—p^ro»Ue-iolsa^.-M^ar inranKmissi siyd, Himo.j i,i. 

joM ^ tn / raiii , jugnl , Pe. ; ItUah ialu , i bl. ^ 

B^/our, ^tlop. n Vte. DM l^Mt. Art, and Manu., W.lls , 

of Bdmn., It., 36 ; Manu il, Cotnbatore Otttnef, aj / 
5i«p. a7<5f Tropical AgrU., Fei. 

^ t* Forbes Watson s Ind, Snrv,, /., 406, 

Occnrreace —The following short account of the presence of the ores 
of manganese in India has been priacipally extracted from Ball’s Econo^ 
mic Geology (L c.), to which the reader is referred for fuller informa- 
tion !— 

Maro^nbss ores are chiefly found in theolder crystalline or mrtamorphic 
rocks,but they cKcasionally occur in younger sedime'ntary and unaltered W- 
matios. In India, indeed, a not unfrequent source is laiente. though in such 
a rock, as might be expected, the deposits are not constant over large 
areas. ‘‘ U is possible,^’ Ball writes, ” that manganese is much more abun- 
dant in this association than is generally thought, since on the weathered 
surface it resembles ordinary laterite and might easily escape detection *’ 
Ores of manganese occur in Madras, in the Nilghiris, Mysore, Kada- 
pah, Karnul, Bellary, Vizagapatam, ind Hyderabad. In Bengal, man- 
ganiferous limonite is found in some abundance in the i^ighbourho^ ^ 
Chaibassa in Singbhum. In the Central Provi nces a deposit of manga- 
nese ore is met with in the ncighbourhoodof Gosalpur in the vjabalpur district, 
and^n the metamorphic rocks north of Nagpur a rich black oxioe is said to 
be abundant ; an impure ore, probably of filill value if saleable at all, has 
also been found in the red clays of the Kamthi series arodnd Maldgarh in 
• i I j ” district, and an impure psilomelane ki the South Rewah coal* 

field. In Rajfutana a mixture of limonite, magnetite, and oxide of man- 
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ganese is found in the iron mines of Bhangarh in Alwar State, and small 
veins of oxide of manganese occur in fault rock near Dabunda in Bundi 
State. Deposits are said to have been found near Wodeorti, a locality in 
the Dharwar district of Bombay, but no recent account of the ore is avail- 
able. In Lowbr Burma, the occurrence of manganese ores has been de- 
scribed at three localities in the vicinity of the Great I'enasserim river ; one 
on the bank of the Thugoo stream, one on the Therabuen and the 
third at an intermediate spot where the Great Tenasserim intersects an out- 
crop of the ore. No opinion could be formed as to the extent of the deposit 
owing to the scarcity ot streain sections, and the thickness of the vegetation, 
but it was thought to be not improbable that a bed of ore, several square 
miles in extent, existed, which united the three localities Even without this 
Mne necessarily- the case, it was said that sufficient to pay working could 
be obtained at tnese points. The ores consisted of bfack and grey oxides 
and wad. Mason states that he has seen manganiferous iron mom one of 
the islands south of the Mergui. Pyrolusite has been obtained from Upper 
Burma, but nothing is known as to the mode of its occurrence. 

Analyses op Indian Ores. Specimens of ore from Vizagapatam and 
nimiipatam, were analysed by Or. A. J. Scott in Edinburgh, who found 
them to contain 737 and 76 * 1 per cent, of red oxide of manganese respec- 
tively. The fofeer, which from the analysis is considered by Dr. Scott to 
approximate most nearly in character to a variety called marcellin*' from St. 
Marcallin in Piedmont, is said to occur in large irregular masses of several 
tons’ weight, probably included in laterite. Manganese oxide is reported 
to be obtainable in Bimlipatam for 2 annas a maund f VisagnMom Disi 
Man , !$$)• Samples from Golaspur in the Jabalpur district were analyst 
by Mr. Maltat and were found to contain 75 86 per cent, of manganese 
calculated as the protosesquioxide and q q6 of oxygen, giving 15*25 per cent, 
of available oxygen— an amount con*»ider«ibly above the average. This 
valuable ore was found to occur somewhat obscurely in laterite, but did not 
form either a regular lotie or vein, nor was there any apparen> connection 
between it and the underlying transition rocks. Mr Medlicott, who exa- 
mined the deposit, how'ever, saw no reason for doubting, in spite of the 
irregular mode of occurrence, that a large supply of the ore might be ob- 
tainable. ^ 

An analysis of a sample of the ore from Ramtek in Nag^v was 
made by Mr Mallet, who found th&t it contained 78 64. to 7g*3Q cent, 
of the sesquioxidc, giving 071 percent of iixygen.a somewhat lower propor- 
tion than the ordinary commercial ores. Tlie deposit, however, near the 
surface, would be easily w'orked, and has been described as being ten feet 
thick and extending in a noilh-west to south-east direction for a quarter of 
a mile 

Medicine —Several of the compounds of this metal are, owing to their oxi- 
dising properties, of considerable value as disinfectants. At onetime a mix- 
ture ot sulphuric acid with the black oxide was used for purposes of 
fumigation, but is little employed now-a-da)5. Condv's^fluia consists of 
an impure permanganate of pot<v5h, which salt is a valuable disinfectant, 
and mild Astringent. 

Induatriel Uses — The u^es to which the ores of manganese are put in 
the arts are somewhat varied. The peroxide is extensiwly employed in gla«'- 
making, to destroy the green colour of glass, w*hich <*does by converting the 
protoxide of iron into the Dioxide ; when added to excess it givM th<Pglass 
a red or violet colour The same oxide is us^ in porcelain painting 
for tne fine brown colour which it M'elds. It is also employed for glaz- 
ing pottery, and in thd preparation of enamels Its most valuable property 
however, is the ease with which it gives off oxygen off the |application « 
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heat, a property which is largely taken advantage of in the arts. It is also 
used in the manufacture of <mlonne and calcium chloride. 

Of lateyearstheoiesof manganese have been extensively utilized in the 
manufacture of iron and of steel, by the Bessemer process, the latter espe- 
cially. Manganese in the metallic state is said to deprive iron of its magne- 
tism* Lately a process of application of this principle has been invented in 
England, by means of which the metal in the proportion of 27 per cent, is 
mixed with the steel used for ship-building ; and it is contended that this 
mixture deprives the steel of its magnetic influence on the ship’s compasses. 

MANGIFERAi Lmn,; Gen. PL, ef2o. 

A g^nus of trees which belong to the Natural Order Anacardi ack^e and 
comprises some 30 species, which are found in tropical Asia, chiefly m the 
hfalay Peninsula. 

Mangifera foetida, Lour. ; H. Br. InL, IL, i 8 ; Anacardiaceje. 

Syn. — M, Horsfibldii and M. icetiua, Aftq. 

Vem. — La~m6te, Burm., Bachang, Malay. 

Refereaces.—- Au«'0, For. FI Burm., /., J05 , Miq., FI. Ind. Bat , /., Pi, 2, 
63 z ; Mason, Burma and Its People, 4^, 774 
Habitat.— A Urge tree, native of Malacca, Penang, and Singapore (cul- 
tivated in Southern Tenassenm) and distnbutc'd throughout the Malay 
Peninsula. 

Food. — Produces pink or dark red flowers, and a coarse-flavoured fruit 
which IS eaten by the natives, and for w'hiih the tree is cultivated Mason 
says; “This is a* large Mango cultivated at Mergui, and is quite i fasounte 
with the Natives. It has an odour resembling the dorian, and like that has 
been introduced from the Straits.'* Rumphius states that the fruit when 
eaten excites “cold ex.inthemata and fevers," and that it ought never to 
be used except when \ery mature. 

M. indioii Zmn. ; Fl. Br. Ind., II., /j. 

The Mango Trlf. 

Syn. — M DOMisTicA, Garin. 

Vem. --^Am, amh, amckur (unnpe fruit), am-kt-gnthh (seeds). Hind.; Am, 
Beni. ; Kol. ; Ul, Santai , Jegathu, hocho, Gako, Gha^ 

' n<im, am, Assam; Am, Uriya; Tsarat-pang^ Mach.; Ambe, Kirko; 

Ama, Baioas, Marka, GoND^ Ztmft, am, anv N -W. P., Am, amh, 
mamashi, Pb. , Amb, amu, Sind , Amba, Am, Ambethajhar, I>e( Ambo, 
ambit, am, amb. Bomb ; Amba, Mar.; Ambo, Guz ; Am, amb, anv, 
BuNDLLKH^Nn, Ma&, mangas, mam-marum, Tam ; hlamnvi, niamadt, 
mamid, mamtdt, makandamu, guggu-mamtdi, Uyva mamtdi, rai/ta 
mamtdi, movt, mamaduhxiu, itya mamidi, Tei ; Mavina, mavu, amba, 
Kan ; Mava, mampalam, manna Mai ay ; Thayet, Burm.; Makafi^ 
damu, etamba (wild), amba (cultivated), biNO. ; Amra, rhntu (the ]uic>), 
madha-dut (messenger of spring). Sans ; Amba, naghyak, PbrS. 

^ References.— Fl. Ind., Ed. C B.C , 215, Brandts, For. Fl., 725/ 

hum. For. Fl. Burm,, 3041 Beddome, Fl. Sylv , t., i02; Gamble, Man, 
Ttmh., 107; DaU. & Gtbs., Bomb Fl , S* , Stewart, Pb. PI , 4$; DC. 
Origin Cult. PI., 200 g Rkeede, Hort Mai,, IV,, r, 2; Elliot, FL, 
Andhr,, 50, 64, iio, 71 J, 162, f$ 3 ; Mason, Burma ind Its People, 447, 
774\ U. C. Dutt. Mai. Med Hind., iJO; Dymotk, Mat, Med. W. Ind., 
2nd ed., 196; Pharmacographta indica, 1 , 3 St ; S. Arfun, Bomb. 
Brugs, 32; Murray, PI. and Drugs, Sind, 67 , Year Book Pharm , iS8o, 
$06, Irvine, Mat. Med Patna, /20; Butler, Med. fop Oudh and 5 w/- 
tanpore, 4 ; Mqfleod, Med. Trp. Btshnath, 16; Buchanan, Statistics of 
Dinagepore, p, 1$^; Baden Powell, Pb.aPr,^, 3 dts Atkinson, Him. 
Dist ,711,741 , Ec. Prod., N •W, Provs , Pt V ,57, l\sboa, U. Pk Bomb., 
$ 3 , 2S0, 2 S 7 t 259, gjo, 284, 289, 29 1; Btrdwood, Bomb. Pr,. 18, 146, 219, 
26 f f Foyle, III. Him. Bot., 53 , 2^7 , Atkinsoh, Gums and Oum^stm, 
/., 7 f McCann, Dyes and Tans, Bpng., 8$, rsg, 144, i6o, 16$^ Buck, 
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and Tans, N,-W, P., 8^; Liotard, I^es, JJ, rt2, App, V1IL> Rep 
Hort, Gar., Lucknow, Manh 1884, 2; 1885, 4f Pot, Gar, Ganesh 
Khind, Poona, 1882, 4; 1885, 4 f ^885, 3 ; Watson ^ Rep,, 4, 20, sj, 4^^ 50 . 
Wardle, Rep, Dyes and Tans, Ind,, 4*, 43; Ayeen Akberi (Gladwin^ s), 
Trans,, L, 84; IL, J. 4h43; Blachtnann's, 67; Wallace, India tn 1887, 
243 f Smith, Die., 263 ; Kew Off. Guide to the Mus, of Kc. Bot„ 36 ; Kew 
Off, Guide to Bot, Gardens and Arboretum, 7 / ; Kew Bulletin, 1889 
23; Darrah, Note on Cotton, 31 ; Rfport, I^rest Adrnn,, Ch.^Nagpur, 
i88s, 6, 29 ; Linchoten, East Indies Fd. 1885, II,, 23 ^o 26 ; Agri.^ 

Hort.Soc., Ind:^Trans,, /., 2// II., r3*r6 (App.), 298,300, 307 ; III., 
S8, 61, 6s, 67, C8; IV., 104, 149, #79, VI. {Pro.). 60; VII., 104-, Pro,. 4$, 
1861 VIII,, 222; JoumaU, I., 262-273; II.,Selt., 373 1 HI., Pro., t82; 
IV., S4, 21S; Selec„S9, 14^% P^o., xci.i VI,, 441 Set,, 107; Pro., 107, 
108; VII., 71; Sel., 55 i Pro., 31 ; VII/., Se/., i38, 165, tyS; IX., Sel., 

5^5 X,, i. Pro., 40, 10^ ; XI,, Pro,, 48} XIII., Sel., 59, 60, 6i, 63; New 
series :~-‘I., Sel., 59, Pro., 37 ; IV; Pro., li, 14; V,, 74; VI., 118^123, J41, 
§42 Pro., 2 x VI!., 325-327, P*o., (§883), 124, t37, 148; VIII., 260-277, 

292-305, Pro., 42, 43 ; Gnectieers -‘Bombay, II.. ^9, 3%$; IV.. 23, 24; V, 
2J, 24, 285, 36o ; VI., 12 ; VII., 33, 39, 40, 4^ VIII., 94, 95 ; XI., 98; XIII., 
23, 294 J X V., 2t, 72 ; X VIII., 41 ; N.- W. Prove. — 1 ,80 ; III., 238 ; IV., 
Itx. ; X., 308, 7 It ; Oudh, II., 3t3 , Mysore and C oorg, /., 53, $9 ; Settle- 
ment Reports Pan j ah, Guar at Did., i34\ Karnal Dist., 16; Ilodttdr- 
pur Dist., 12; Sialkot Dist., it; Simla Dist., xhv., App II. H ; Kohdt 
Dist., 30; Rohtak Dist., 78; Delhi Dist.. 27/ Haedra Drst., 94; 

Pfo ^ Shajehdnpuf Dist., IX.; Allahabad Dist.. ; Central Provs., 
H^er Goddvery Dist., 38; Mundia Dist., is8; Chindwara Did., HI.; 
Istmar Dist., 201 ; Port Blair, 1870-71 . ,??; IIunt*r, Ortssa, II., 5; App. 
I., i$8; App. IV., 179; App. VI.; Apltn. Rep. Shan States, tbSy-diS; 
Manuals ' — Bombay, Rev. Acets., p. 102; Madras, 1 rii hutopoly Dist .,78 \ 
Cuddafah Dist., 56, 263; Indian Forester, I.,363; HI., 201, 237; IV., 
230; VI., 240, 298, 32^,338; VHI., 402; IX., 211; X., 3tf 470, W; 
XI., t8;XII., 73, lS8\ XXII., App., 27; XIII., i2o; Indian Agruu It urist, 
Augt. t4th, §866; isth June, and lOth Au^i. iShp. 

Habitat. — A large, glabrous tree, lound on the Tropical Himalaya, at 
altitudes of 1,000 to 3,t)o<) from Kumdon to the Bhutan Hills, the 
Khasia Mountains, Burma, Oudh, Lower Hills of FJeh^r, and in the 
Western Peninsula from Khandesh southwards. Cultivated as far west as 
Muscat, in all Eastern Asia, and general in the tropics. DeCandolte 
writes; “ It is impossible to doubt that it is a native of the south of Asia or 
of the Malay Archipelago, when we <*00 the mu’ti^ude of varied. uUivated 
in these countries, and the number of ancient common names.’* • 

History.— From its indigendlis home in India, whieh, accord i.ig to De 
Oandolle, w-as the region at the ba'^e of the Hini.^l.iya, e^ptcial'\ tow.ards j 
the east, and in Arracan, Pegu, and the Andaman Islands, t e cultivation , 
of the fruit must have spread at an eaiU age over the Indian Peninsula. ( 
According to Rumphius, it has been introduced into certain islands of the ^ 
Asiatic Archipelago within the memory of '‘living men,” while in others it 
has existed from a remote dale. 

There is no doubt that it has been knowm and cultivated all over the 
peninsula of India from a very remote epoch. It is closely conuicted witfi 
Sanskrit mythology and is mentioned in many of the old tales and folk lore 
of thb Hindus. Linschoten, in his Voyai/^ to the East Indies, ^ mentions 
several varieties of m.ango, and his description indicates a widespread 
cultivation at that date. Abul FazI, in the written about the 

same time (300 years ago), describes a large number of cultivated r»'Ces 
and states that ” Mangoes are to be found every here in India, especiallv 
in Bengal, Gujrit, M^lwa, Khandesh, and*thc Deccan,” localities ai! 
faQious for the fruit at the present dav. Talking of Behar he notices an 
interesting race, produced by cultivation (which also exists at the present 
“ not so higli as the ordinary stature of a man, and producing^very 
oelicious fruit.” 
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CaltifBtloii. — The editor is indebted for the following account of the 
chief races of cultivated Mango, and the methods pursued in growing 
thetUo to Mr. Marias of Darbhangah, an expert on the subject : -- 

** The cultivated mangoes of India have arrived at a great 
stage of perfection and <008181 of very numerous races, although these are 
unknown to most people, except as Bombays, Lungrahs (Lengras), and 
Maldas. 

The many dozens of sorts sold in the bazdrs under these three names, have 
given the iaea that there are only three kinds of mangoes fit to eat. These 
three names really represent three distinct strains of cultivated fruits. It is 
interesting to note the changes that have taken place in these fruits The 
form or Aape has continued almost the same as that of the wild varieties, 
but the flavour has developed from **tow and turpentine’* to something 
^ exquisite to express in words, each good variety having a flavour of 
its own. On examining, for example, the outline of the Kangra varieties, 
one notices the true shape of the Bombay ** afooz, ** one of the finest man- 
goes ; also in the Tirhoot mangoes, one sees a ereat similarity to a sort 
called ** Kishunbogti. ** 1 have seen two types of wild mangoes ; one very 
variable from Kangra, and one from Sikkim, but these may be viewed as 
manifesting the two great shapes of cultivated mangoes. 

Improvement by seleciion.^^The latter wild sort is evidently the progeni- 
tor of the Malda cultiva^ varieties 1 the Kangra form migl't naturally be 
viewed as the ancestor of the Western I ndian sorts, but these two wild 
varieties almost unaltered have been met with under cultivation in Tirhoot, 
and they produce all the different families of cultivated mangoes, as the 
result of accidental or artiflcial selection. 1 ill recently mangoes were 
always planted from seedlings, and even now this is frequently the case. 
When tne trees fruited, the good sweet ones were allowed to grow, while 
the sour and worthless were cut down and used as hrewood. in this way, 
selection took place and is gmng on at the present time jj^Tirhoot and Nor- 
thern Bengqj, and 1 suppose m other districts. The mtercrossing of the 
flowers of tne primary races has produced innumerable subvarieties of 
fruit of alt sorts,^ sizes, and quality, only the best of which have been 
grown and propagated to any extent. 

Propagation,^ Mangoes are propagated by inarching, that is grafting 
by approach. They can be grafted in other ways, but inarching is the 
simplest. They can be also grown from seeds. In fact if only the finest 
and best sorts be selected, the chances are that 50 per cent. W'ill be as 
good as the fruit sown, a few better and the rest worse. 1 should advise 
planting seedling mangoes, where grafts are difficult to obtain, taking 
for the seed only such «orts as A/oob Puary, KUhenhegh^ Durbktmgah, 
Bombay^ Fualee 2ir\d good forms; and then only fiom well-formed quite 
ripe fruits. The season of ripening too might be prolonged if such kinds 
as Rhori Budaya, Mohur Thakoor, and other Budava sorts were used for 
•seed. This was done on rather a large scale in Durbhungah A good 
mango seed should never be thrown away ; alw'ays plant it if possible. 

Soil and Cultivation, — Mango trees ^row everywhere in the plains 
of India. The home of the tree in the Himalaya is from i,oGb to 3,000 feet. 
It seems to grow as well in a swamp as on a bund, butHhe best fruits 
and finest trees in the pl;^ns are always produced on trees grown on 
raised ground. The soil does not seem to interfere much with the tree. 
In Bengalf it ^rows equally well in a rich deep river depqsit, in clayey, 
or in sandy soil In Gwalior we have fine trels in kankflr, with eiH>r- 
mous crops of fruit. The best place to plant mangoes is on a railed, 
well drained piece of land with a good aepth of soik When the trees 
are*young, the land between them should be well cultivated every year, 
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and round the young trees the around should be dug up and stirred fre- CULTIVA- 
quently. When the trees are about lo feet high, the ground for a space 
of lo or 12 feet all round should be dug up in January or February and 
manure well mixed with the soil. In Bengal, where irrigation is not 
generally necessary, this manuring would be best done after the fruit has 
been gathered. In Central India 1 do it in February. Where mango 
trees are irrigated, as they arc in Gwalior, Allahabad, and other similar * 
localities, no water should be given after the rains to fruiting trees ; allow ' 
the plants to dry up and get well ripened. If this be done, a crop of fruit ‘ 
every year will be the result. Our trees are about 20 feet high. We do i 
not irrigate after the rains. We dig up and manure the ground around ‘ 
the trees in Fcbniaiy, and when the fruit is set we water from a well, 1 
every 8 or 10 days, till it becomes ripe, and the rains b^in. This treat- 
ment has been carried on for two years ; we had a good crop last year ; 
this season we have an enormous one. If iirigationis carried on all ihe 
year round, the flowering season is brought On prematurely, the flowers 
are deformed, and become large masses of leafy flowers that hang on 
the trees for months and produce no fruit. 

The best time to plant mangoes is in the rains-^July. The 
native method of growing plantain trees round them is very good, bnt *53 
instead of planting one or two for “ luck, ** I grow four or five for shade ' 
and prot^nion, taking them out when the mango tree is strong enough 
to sUnd the climate. In laying out a plantation the trees should be put at ' 
least 30 feet apart. The holes for planting should be prepared six months • 
beforehand, dug up well, and a little very old manure mixed with the I 
soil. > 

Cultivated Races. — Of cultivated sorts of mangoes I have collected , Races, 
upwards of 500, and from these have selected l^/o good ones. Mai^oes 154 
may be obtained to frait in succession, from May till November. Thus 
Ihe Bombay Afoot fruits /n May. The Kuabogh of Tirhoot also does so, 
while the Budavas and Kailkees fruit in September to .November in 
Tirhoot and Malda. in 1885, in Durhhungab, I had mangoes every day 
for five months. In that year a list of fruits w'as selected and grafts were , 
made of all. These were grown in model pl.mtations. One plantation of 
about 125 trees was selected from stock derived from the M<iJ"is Horti- 
cultural S^iety, Calcutta Nursery men, Chanchal estate, Malda.. ^ -id Bbm- < 
bay : the sorts planted were as fyllows > | 

Madras, — Peter mangoe, Goa, Mulgova, Komaine, Ameercola, DiU Madras, 
pusund, Wallajah pusund. Office pusund. I 155 

Malda-*-- Fuzlee bewa, Bura ialli bund, Chda jail! bund, Latcuspu, ! Malda. 

Mohunbogh, Lumba budaya, Difshoj. , 

Durbhungah.—l\uskbf>^, Durbhungah- Bombay, Gopalbogh, Kakoria iDurbhungah. 
f cucumber- mango), Gohinpoor-ka-Sinduria, Khupurwa (camphor). The 157 
melon mango, peculiar to this district, is known as Naroi-ka-kerbuza, 
Mohidinugger kerbuza. Dhoola walla kerbuza also Nursinghbogh, MahiA , 
raj pusund, Demina, Kishenbogh, Gowrays, Bhoopolie, iCurrelna, After 
the icuit Kurela and many others. 

BomAcy.— Pieary, Afooz, Shlem favourite. — In laying out .1 plantation Bombay, 
of mangoes the trees should be so arranged that vine season of ripening 158 
comes in order : the early mangoes planted to the east, medium mangoes 
in the middle, late magoes, w'est. in the large Durbhungah plantation of 
about 65 acres, there are three sections arranged as above. « 

The following descriptive list of good sorts of mangoes may be found 
uMul ; it IS referred to five sections • 

I . Afoot, — Thig is the celebrated Bombay mango, a lovcl v orange colour. Afooz. 

with reddish flesh. It is really not a Bombay fruit at all, but protfhbly 159 
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Kuabofih. 

160 

Dupbhunfrah- 

Bombay. 

161 


Safada. i 

162 I 
Uopalbogh I 

163 ' 

Kakorlft j 

164 ' 


Knrrelna 

165 

Banka. 

z 66 


Amrercola. 

167 

Dilpusund. 

z 68 I 

* 

Durma. 

169 ' 


Klshenbogh. 

170 


LePFita. 

171 

6liab imauiid. 

172 
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Cultivated races 

came originaII> from Salem Absurd prices are often paid for this fruit, as 
muih as R 60 per roo being given b> dealers Like most mangoes this 
should ne\cr be eaten fresh, but should be gathered ripe from the tree 
and laid upon a shelf for a da>s to fully mature Weight, 8 to 13 ozs 
Kuabogh — A Tirhoot mango, of which the quality is as good as the 
finest Afoo/ It is \ smill green fruit and ripens early The name signifies 
* crow s food ' Itgweighs about 4 02s. Sc ison Ma> 

Durbhufigah^liofnbay — This is the Bomba) ot the up-country gardens 
and ibout the best known mango A very oid plintation exists at Norgona, 
Durbhungah, ind another called the L ikh K igh, near Somaspur, had 
I once upon a time a lakh of trees, said to be of this kind Secson June 
' Safada — A whitish variety of the above, better in quality I think 

Season Mi\,June 

Gopilbgh -A M ilda sort. This is the celebrated Malda kind said 
to be equ'»* to the Afoo/ It hangs till I ite in June ind is a supcrioi fruit 
It IS verv like Uurbhungah-Bomb ly but sm tiler. Weight, 6 02s 

Kakoria {cucumber planiutn) — Verj hit a cucumber, often 7 to to inch s 
long b\ aj inches wid 1. most luscious, refreshing fruit, weighs from 
10O2S to ift It IS a plentiful varielv m I irhooi, but is seldom gathered in 
good condition, ind is often «'Our When gathered ripe from the tree, and 
kept for \ couple of days, it is a perfect fruit 

Kurrelna — Named after Kureli (Momordfea) This is a \ inety of the 
cucumber mango, smaller and co\ercd ovtr with greenish warts like a 
Kurela fiuit It weighs 3 to 12 07s Season Jiuv 

-flawAa that IS, ‘ twisted * This is a laigt green fruit totally unlike arj 
mingo I know It is twisted, weighs itb and has a strong flavour, it is a 
very rare sort Season July 

Amtercoh, — Madras fruit, weighs 10 07s, his a rough skin like an 
orange a veiy peeuh ar shape, and verv dist net Season |nly 

Dilpusund — Several (luits bear this n tme, and th^ne f received from 
Madras is liLe the Uurbhungih chupkt (fl at) or chupra U is a desirable 
fruit and ver^ good looking Season Julj 

Durma or De/rnma from Lawanie 1 irhoot The true sort is one of the 
finest of mangoes It v.arjes in size from 8 07s to ilh, and is a round 
yellowish Iruit of most excjuisite vanilla-like fl avour , the flesh is rather hard, 
but melts in the mouth. There is another variety of this, a red fruit, which 
at first sight might be mistaken for a Bldhhif m orange apple. Season June 
and Julv 

Kistienbogh Durbhungah — A celebrated fruif, which, since the railway 
has been opent*d, is sold with Gowra^a Malda by thousands in the Calcutta 
markets. It is a round f at maggo, of first rate quahtv Season July, 

Kishenbogh.-^l his fruit often hangs on the tree till the seed germinates 
inside I have had several examples of this, in which the young plant has 
^own completely out of the fruit The flesh the mango in these cases 
^ad become quite hara, and tasted like a carrot 

L^rrua or Lerrna^iirom Laddu^ a sweetmeat). This is the most 
beautiful of all mangoes, the mixture of orange red and greei^ in stripes and 
blotches, resembles the colouring of a ripe apple. Season Jifly. 

Shah pusun ^--(generally called Malda) A fine large, irrltgular shaped 
fruit of fair tfuality, largely grown as it is hardy and a good i^opper; some 
of the fruits weigh aft. Season June and Jul). 

Qov^aya Malda. — A Tirhoot mango, also call^ Safada Malda ** and 
** Tikart. ” A good specimen of this is one of the finest mangoes in Itylia. 

It cannot be mistaken, as it is the type of the large class of raised stoned 
mafigoes. It has an aroma and flavour distinct frorti those of any fruit 
1 know. The skin is as thin as writing paper, and the stone so tender 
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that when cut, the knife often goes through it. There are many forms of 
this race ; the best 1 have named after Mr. Buckley, as Buckle\*s Gowrava 
Malda 

Kumukhi, — The skin of this is rough and leathery; it is a vcr\ irregular 
shaped round fruit, often with the pistil scar or Nak de\ eloped in a 
most curious way; a fine flavouied and rare fruit. Season July. Weighs 

8 02S. 

Buhfali . — A small ovoid mango, often perfectly crimson, vermillion, 
and )ellow in colour, perhaps the best of all mangoes. I have obtained it 
from several places in Tirhoot, but always of the same fine quality. Season 
July. Weighs 6 ozs. 

/iftfrwa— (meaning spontaneous). This is the largest mango, some speci- 
mens attaining a weight of 4&. It is of good fla\'our, but is a rare fruit. 
Season July and August. It came up from seed in a native gentleman's 
garden m Durbhungah and only one tree was supposed to exist. 

Nursinghhogh~-A blue mango weighing i|lb. It can be readily distin- 
guished by its leaf which frequently is as much as i8 inches long. Season 
July and August. A good fruit. 

Maharaj pusund . — A Tirhoot fruit of fine quality though common and 
well known. Weight 6 ozs. Season July. 

II. Kerbusu mangoes . — We come now to a distinct class of mangoes 
called in Tirhoot kerouzas or melons, from the musk scent they possess. 
There are three good kinds, all of which are of fine quality and ripen late in 
July, Naroika ketbuea, Mohedenugger kerbuza, and Dhoola walla kerbuea, 
all three should be in every collection. 

III. Budayas.^The afiove mangoes are generally all over by the end of 
July, but sometimes hang till August. The c^'iss of mangoes called 
Budayas and Maldas (true) have all peculiar shaped fruits, and seldom 
ripen before the middle of July, and with care and protectmn will keep till 
October. These fruits may be seen hanging on the tree in October protect- 
ed by little Bamboo baskets from wasps. hWds, &c. In 1885^ 1 had some 
fruits gathered fresh from the tree in < xcellcnt condition on the 3olh October, 

Khari Rf/ifaya— R ipens first. Season Jul>-August. Weighs 8 ozs. 

Terha (The diooked pUmtainl. Alwavs a long, uglv unit, with 

the stalk on one side, hence the name. Weighs i to 1 Jft. It cl • is from 
Chanchal in Malda. ^ 

Fuslee Bewa . — The large mango one sees in Calcutta, weighing i to 
alb, very common in the bazar there in August ; these fruits sometimes fetch 
as much as i rupee each. 

^alli bund (seed in a net), because after the skin has been taken off, 
the flesh appears to be in a yellow thread net; this is from Malda, and is 
an excellent fruit. Season August and September. Weighs i to i Jib. 

Durbhungah Budaya^ov sotiria budaya — a very first class mango, 
flattish and good looking; it has no fibre, a ver) thin skin, and a small 
thin stone; ripens August. Weighs 10 ozs. to ilb. 

Ntikkna Lungra.So named because the pistil scar develops into a 
prominent nose-l ike projection, ^rhis is a Ouibhiingah nian p and is a 
very good sort. Season, August .ind September. 

Mohun^gh^From iMalda and Mongh>r,a very large, round, irregular 
shaped fruit, i^lb weight, of fair flavour. 

Mohur Thakoor,-^One of the latest and best mangoes, \try ugly, and 
very irregularly shapedJ^ They hang on the* tree till October; weight 
I to^l41b. 

TVirj— The nati^ name of the Borassus palm. This mango is just 
like the fruit of palm of the same name ; it weighs 1 to is good eating 
and ripens in 'September. ^ _ 
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The Mango Trea. 

1 V . Barramnssia (meaning twelve months). There m several varieties 
of the pei^uaily fruiting mango> none very good. They are grown more 
as curiosities than anything else. 

V. —The creeping mango. 

This is really ngt a creeping mango, but a decumbent varie^, produced 
by grafting. There are several varieties of it. Mr. Chatterjee, the Calcutta 
Nurseryman, has one variety that grows along the ground and bears 
small roundiiih fruits. Another is triuned on a machan, and bears large 
fine-shaped fruits. It is a true mango, and a cultivated sport. 1 have 
had samples of fruit of LuiUt am from Tirhoot* and they prove to be 
** Shah pusund^* and ** Dhoola walla kerbuza 1 am informra these two 
trees were originally staked and trained down to the ground, and bore 
fruit in this way. After a considerable space was thus coveted, even- 
tually the training ceased, and the trees at once grew up and formed 
straight sterns.*^ 

[This form has probably given rise to the accounts of creeping and 
vin^ike mangoes mentioned in the Ain»t Akbari, by Wallace in his 
" India in iSlt;,” and by other writers. Conf. with Wlllnghbeia edulis 
under India-rubber, Vot. IV., 363.-— £d.] 

Gum.— The bark vields a gum, which, according to Atkinson, is fre- 
quently sold in the bazars as gum arabic. 

Dye, Tan, and Mordant. — ^I'he bark and leaves yield a yellow dye which 
is not much used In Monghyr, the bark is employed with that of Baasia 
latifolia, Punica granatum. and Bauhinia variegata for dyeing yellow, and in 
Lohardaga it is used m combination with the barks of several other trees in 
obtaining a permanent black. The Magistrate of Chittagong states that 
tn his district “ the juice of the bark obtained by simple beating and mixed 
with lime yields a fleeting green dye.** The Forest Officer, Palanpor, 
Bombay, recently sent to the Editor a piece of coiton cloth dyed a bright 
rose-pink with mango bark, turiperic and lime — pefflbps one of the best 
colours in •the admirable collection of Palanpur dyes kindly furnished 
by that gentleman. Samples of the bark were sent by Government among 
other dye stuffs to Mr. Wardle for examination It yielded, by his pro- 
cesses, a scries of very beautiful though generally l*ght and more or less 
yellow, shades of brown, slate, and drab, when used with cotton, silk, and 
wool. The pulp of the fruit, also ci^ierimented with ^ him, piwuccd 
yellowish drab or grey shades, which were little affected by the different 
processes employed for silk of cotton. 

The bark is employed for tanning in the Dacca district Md Bankura ; the 
leaves are similarly employed by the poorer classes m ^ Oudh. The dry 
unripe fruit is largely used as a mordant specially in’ dyeing with samower. 

Oil.— Dr. Cooke states that the sefds contain a large percentage of 
oil, but no information apparently exists, cither as to the method of prepar- 
ing It. or as 10 Its uses. 

Medicine.— The fruit has long been considered a valuable medicine 
both by Hindu and Muhammadan physicians, and has formed the subj^t 
of many articles by writers on the Materid Mcdica of the Eakt Thus, in the 
Bhavaprakosa, a confection made of the juice of the ripe fj^uit, sugar, and 
aromatics is recommended as a restorative tonic. It is, hqwcvtr, unnec<^ 
sary to enter into a detailed account of the opinions of older" writOT on what 
is aftenall an unimportant drug Th * following extract (tom the recently 
published Pharmaco^rapnia ladican together wifb the somewhat numerous 
list of Special Opinions below, may, therefore, suffice to indicate the 
cipal mraicinal properties supposed to be possess^ by the fruit 
• ‘•Shortly, wc may say that the ripe fruit is con.-idered to be jnvigwating 
an^ refreshing, fattening, and slightly laxative and diuretic ^ but the nud 
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and fibre, as well as the unripe fruit, to be astringent and acid. The 
latter when pickled is much us^ on account of its stomachic and appetis- 
ing qualities. Unripe mangoes peeled and cut from the stone and dried in 
the sun form the well-known Amchur or Amh'*$i {Amrafest, Sans.), so 
largely used in India as an article of diet ; as its acidity is chiefly due to 
the presence of citric acid, it is a valuable antiscorbutic ; it is also called 
Am- ki^chhitta and Am^khushk, The blossom, kernel, and bark are con- 
sidered to be cold, dry, and astringent, and are used in diarrhoea, &c., &c. 
The smoke of the burning leaves is supposed to have a curative cfleit in 
some affections of the throat. According to the authr^r of the Makhnan. 
the Hindus make a confection of the baked pulp of the unripe fruit mix^ 
with sugar, which in time of plague or cholera they take internally and rub 
all over the body; it is also stated in the same work that the midribs of 
the leaves calcined are used to remove warts on the eyelids. Mangoes 
appear to have been known to the Arabs from an early date as a pickle; 
they were doubtless carried to Arabian ports by Indian mariners. I bn 
Batuta, who visited India A.D. n32, notices their use for this purpose. 
The powdered seed has be<>n recommended by Dr. Kirkpatrick as an 
anthelmintic (for lumbrici) in doses of 20 to 30 grains, and also as an as- 
tringent in bleeding piles and menorrhagia \Phnr. cf India. So) ** It 
may be here noted that this property of the seed is described by Palu- 
danus in his Notes on Linschotan’s *1 ravels. He writes : ** Being raw it is 
bitter of taste and is therefore good against worms, and looseness of the 
belly ; against worms when it is eaten raw, and against looseness of the 
belly when it is roasted.** *• From the fruit just before ripening, a gummy 
and resinous substance exudes, which has the odour and consistence of 
turpentine, and from the bark a oum is obtain<^d which is partly soluble 
in cold water.** Ainslie says that the gum-resm mixed with lime-juice 
or oil is used in scabies aim cutaneous affections. The juice of the ripe 
fruit dried in the sun so as to form thin cakes iAmras or Antaut, Hind. ; 
Am/fapoli, Mar.; Amravarta, S^NS.) is used as a relish ^nd antiscor- 
butic. Mango bark and fruit have been lately introduced by Dr. Linguist 
to the notice of European physicians {Practitioner, 18829 220^ ; he re- 
commends it for its extraordinary action in cases of haemorrhage from 
the uterus, lungs, or intestines. The fluid extract of the bark o- ind iiay 
be given in the following manner:— Ext. FI. Mangi! Ind., tz grains; 
water, 1 20 grams. Dose - One feaspoonful every hour or two, or the juice 
of the fresh bark may be administered with white of egg or mucilage 
and a little opium.** 

In addition, it may be stated that in the Panjib and Sind a gruel m^e 
of the kernels is administered in cases of obstinate diarrhoea and bleeding 
piles, and that the seeds arc also considered useful in asthma. 

Chemical Composition. — T he following is extracted from the P/wr- 
macographia Indica : — * 

** Professor Lyon (1882) examined the dried unripe peeled fruit, and 
found it to contain water 20,98, watery extract 61*40, cellulose 477, 
insoluble ash 1 43, soluble ash 1*91., alkalinity of soluble ash as potash *41, 
tartaric acid, with a trace of citric acid 7 04, remaining free acid as malic 
acid 1 2 66, total free acid per 100 parts air dry substance 24 93. 

The orange colouring matter of the ripe .. '.ngo is a chloroph>ll pro- 
duct, readily soluble in ether, bisulphide of carbon and benzofl but Icas 
readily soluble in alconol. It yields with these solvents deep 
colours solutions which are bleached by solution of chlorinated soda, and 
turned green bv hydrochloric or sulphuric acids, the orange colour bjing 

again restored by an alkali. 
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MEDICINB. I The bark and seeds contain a tannin. Fifty ^rams of the powdered 
seed exhausted with alcohol^ go per cent., filtered, the alcohol evaporated 
off on the water bath, and the residue dried over sulphuric acid, left an 
extract weighing 3*16 grams. Of this extract *3 gram was of a resinous 
nature, and insoluble in water. The portion soluble in water, e<juivalent 
to 572 per cent, of the seed, gave the usual reactions of a tannin. The 
aqueous solution of the tannin was precipitated with gelatine, filtered, and 
the filtrate shaken two or three times with ether. No appreciable residue 
was obtained by the evaporation of this ethereal extract showing the 
absence of gallic acid. (f. G. Prebhle\^* 

Sfrcial Opinions. — § ** The smoke of the burning leaves is supposed 
to have a preventive effect in hiccough ** (Ctvfl Surgeon J, Anderson^ 
BijnoYt Nertk-WesUrn Provinces). '‘The unripe fruit roasted, dissolved 
in water and made into sherbet w’ith sugar is freely taken by the natives 
to prevent sunstroke, the pulp is also rubbed over the body for the same 
purpose” {Assistant Surgeon N. R. Banerjee, Etowah). "The kernel 
of the seed is used for dysentery *’ {Surgeon^Major P. N. Mookerjee, jt^nd 
Regiment. Madras Satlve Infantry, Cuttack, Orissa). "The powder of the 
dried kernel is useful in diarrhoea and chronic dysentery, as an astringent ” 
(Asstsiant Surgeon Nekal Sing, Saharanpur) " Unripe mangoes toasted 
and made into sherbet form a reputed remedy for heat apoplexy ” {Assist^ 
ant Surgeon T. N. Chose, Meerut). " I wms lately told by a very intelligent 
patient that he had found the mango decidedly anthelmintic {Surgeon 
Major Fixrquhar, M D., Ootacamund). " Amchur is the very best antiscor- 
butic that 1 know. I have found it stamps out scurvy when lime juice and 
all other available remedies had been tried in vain ** (Brigade Surgeon 
C. Joynt, M Z)., Poona). " The dried kernel of the ripe fruit is used as an 
astringent in diarrhoea” (Civil Surgeon /?. Gray, Lahore). "The 
liquid extract is as efficacious as bael in dysentery” {Civil Surgeon G. C. 
Ross, Delhi, Phnjdb) " Flour made from the kBfnel of ripe mango 
seeds when dried, is made into ckdpatis, and eaten by men of low caste, 
in the North Western Provinces” (Surgeon A^ C. Mukerjt, ,Noa» 
khallyi. " The kernel is a constant and unfailing remedy for diarrhoea and 
dysentery amonvst the hill tribes of the Sour^ Mahlias. In my travels 
ae Deputy Superintendent of Vaccine, I had frequent opportunities of 
noting the effeits of the drug. When theSourahs came down to the plains 
and remained for a week or mere, they were very subject to diarrhoea or 
dysentery. They then eagerly sought tor the seeds and used half a kernel 
in the morning and half in the evening. This treatment they continued 
for two or three days w'ith marked effect and perfect cure re.sulted in five 
days at latest ” (Honorary Surgeon E, /I. Morris, Tranquihar)* “ I have 
never observed any laxative effects from eating the ripe fruit or heard of 
its being eaten with this object \ if true it would not be safe to cat the fruit 
cin large quantities when cholera is prevalent, as it often is in India during 
the mango season. The kernels of the seeds are sometimes roasted and 
eaten as food by the poorer classes in times of .scarcity” (Brigade Surgeon 
G. A. Watson, Allahabad). " The dried flOwers, either in the form of decoc- 
tion or powder, arc used as .a useful astringent in lodsenesa of the bowels, 
chronic dysentery, and ^leet” (Asiistant Surgeon^ Arjulp Ravat, 4 -Af., 
Girgaum, Bombay). "'The giim of the mango tree is used for cracked 
feet wifh good effect” {^urgeoff Major y. North, Bangalore). "The 
green fruit is soften^ by roasting, mixed with 'water and used by the 
natives of Upper India in sunstroke and burning of the body. Amchunnnd 
pickles prepared from green fruit are issued to prisofvqrs in jails as anti- 
sec butics. The kernels are dried and stored for medicinal use. In times 
of scarcity the flour of dried kernclo is used by the poor as an article of 
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diet” (Assistant Surgeons. C. Bhaiterckarji, Chanda, Central Provinces). 

« The kernel (powdered) with resin and kurchi is given in dysentery 
1 have seen several cases cured by this. Dose : equal quantities of each 
ingredient mixed and about 15 grains given twice or thrice a day to 
adults” (Assistant Surgeon N. N, Bhattacharjee, Tirhoot .State Rail- 
way, Somasttpore). “The kernels powdered when thoroughly dry are 
used as food in the North-West, being made \t)Xo chapdtis/* (Narain 
Misser, Kothe Bazar Dispensary, Hoshangabad, Central Provinces). 

The unripe fruit cut and dried is a valuable antiscorbutic. It is now 
in use in Bengal jails” (Surgeon R. L. Dutt, M.D., Puhna). "The 
ripe fruit <18 laxative. The kernel of the seed is used as an astringent 
in diarrhoea. This is one of the ingredients of Pogson’s Bael povi^er. 
The baked green fruit is made into a sherbet, and the pulp applied 
also externally in sunstrokes” (Bolly Chand Sen, Teacher of Medicine). 

“ If the small white kernel of the mango stone be steeped in a little 
water and reduced to the consistence of paste, it may be applied to any 
part of the skin which burns, and it will soon have a cooling effect ” (Sur- 
geon tv. Wilson, Bogra). The unripe fruit is used by the natives in 
the form of sherbet as a refrigerant and diaphoretic. The juice is usi 
in fissures of the feet and between the toes or fingers ' (Civil Surgeon 
J. H. Thorn^vn F A., M.B.,Monghyr). “ The kernel of the stone has been 
frequently used in diarrhoea of children with success, in i to 3 grain doses 
alone or w’ith dried bael” Surgeon M. L. Chose, Bankipore). 

Food.— The mango is a favourite pruit among both Natives and 
Europeans, and is very largely eaten throughout the country. In many 
parts of India, it serves as an important addition to the resources of a large 
section of the native population who own the trees. Fine, luscious fruits, 
weighing ilb each, were, a few years ago, produced on an old tree in the 
Kew’ Gardens, London. 

Besides being eaten as a ripe fruit, the mango is used as follow's ' 

" I W/iTw greew, the stone is extract^, the fruit cut into halves or slices, 
and (a) put into curries; (6) made into a pickle, w iih salt, mustard oil, 
chillies, and other ingredients ; (r) made into preserves and jellies by being 
boiled and cooked in syrup ; (iV) boiled, strained, and with milk ard sugar 
made into a custard known as mango-fool; (e) dried and made to the 
native * ambehur* used for adding acidfity to certain curnes ; (/) w h very 
young cut into small pieces, mixed«with a little salt, and sliced chillies and 
milk added, it forms a • tasty ’ salad. 

” When ripe (a) it is made into curry which has asw'eetaCid, notun- 
pleasant, taste ; (b) it is cut into small' pieces and made into salad with 
vinegar and chillies (the sour fruit is sometimes so used) ; (r) the juice is 
squeezed out, spread on plates and allowed to dry ; this forms the thin 
cakes known as amb-sath (Afr. L Lioiard). The kernels are eaten in times 
of famine, and by the poorest classes in many parts of India they are boiled 
and eaten with greens. 'Fhey are also ground into meal and mixed w'ith * 
various other ingredients to form the relish known as dm-khatai. When 
stuffed With coriander, turmeric, and other spices, and boiled in mustard oil, 
they are esteemed a great delicacy. 

Preserves, chatnies, and pickles are made from the mango fruit and 
largely exported to England and elsewhere. Unschoten and Rumph(u<t 
both describe a method of eating the fruit now 'almost unknown in the 
country, and probably introduced by the Portugese as suited to theii^tastes. 
The former traveller writes ; " This is ye best and ye most profitable fruit in 
al India, for it yleldeth a great quantity for food and sustenance of the coun- 
try people, as olives do in Spaine and Portingalc, They are gathered when 
they are greene and conserv^, and for the most part sailed in pots, afid 
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comrtionlie used to be eaten with rice, sodden in pure water, the huske being 
whole, and so eaten with salt mangas, which is the continuall food of their 
slaves and common people, or 6ls« salt dried fish instead of mangas.’* 
These salted mangas are in cutting like the white Spanish olives, and al- 
mos of the same taste, but somewhat savorie, and not so bitter ’’ ** There 
are others that are salted and stuffed with small pieces of greene ginger, 
and garlike sodden; those they call Mangas Recheadas, or MacW.-' 
Rumphius states that salted mangoes were also much eaten in curries with 
fish. 
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There seems to be little truth in the charge frequently brought against 
the mango, that it is a fruitful cause of boils. The olue stain produced on 
the cutting knife results from the presence of gallic acid in the pulp, which 
likewise contains citric acid and gum. 

Stmeture of the Wood.— Grey, coarse-grained, soft, weight 41 lb per 
cubic foot. 

It is used for planking, door and window frames, in Calcutta for pack- 
ing cases, and in Behar for indigo boxes; canoes and Masula boats are 
also made of it (Gamdie). When employed for packing cases it should 
be previously well seasoned, otherwise the acid it conuins is stated to 
corrode the lead lining. It is stated to be fairly durable, if not expostd to 
wet, but is liable to be worm eaten. Bareilly chairs are reported to be gene- 
rally made of mango wood. 

Domestic and Sacred.— The mango is held sacred by the Hindus and is 
inextricably connected with many of their mythological legends and folk- 
lore. The following extract from the Pharmacographia indicates some of 
these ideas 
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^^The mango, in Sanskrit ^stra, Chuta and SitAtfAsm, issaid to be a 
transformation of PrajApati (lord of creatures), an epithet in the Veda ori- 
ginally applied to Saw tn, Soma, Tvashtri, Hiranga garbha, Indra, and 
Agni, but afterwards the name of a sefiarate god pfUSiding over procrea- 
tion (A/ahti, xii., lai). In more recent hymns and BrAhmanas PrajA 
pati is identified with the universe. 

••The tree provides one of the pancha^pallava or aggregate of five 
SPRIGS used in Hindu ceremonial, and its flowers are used in Shiva wor- 
• shtp on the ShivarAlri. ^ It is also a favounte of the Indian poets. The 
flower is invoked in the sixth^act of Sakuntala as one of the five arrows of 
KAmadeva. In the travels of the Buddhist pilgrims Fah-hian and 8ung- 
yufi (translated by Beal), a mango grove ' Amravana) mentioned, which 
was presented by Amra^Arika to Buddha in order that he might use it as a 
place of repose. This AmradArika, a kind of Buddhic Magdalen, was tho 
daughter of the mango tree in the Indian story of Surya Bai {sgt Qom^ 
M\ih. of the Ar tan Pfationg) the daughter of the sun is represented as 
persecuted by a sorceress, to escape from whom she became a golden 
Lotus. The king fell in love with the flower, which was then burnt by the 
sorceress Prom its ashes grew a mango tree^ and the king fell in love first 
with its flower, and then with its fruit ; when ripe the fruit fell to the 
ground, and from it emerg^ the daughter of the sun (Suiya Bai), who was 
recognised by the prince as his lost wife.” 

Lisboa further informs us that ” In Smriiisar Granth the twigs o# the 
tree are ordered to be used as tooth-bruslies, and its leaTrs as plHtters in 
paneb palhv, and for pqprtng libations ; ard the flower ill the worship of 
Shiv on the day <>f Mann Shivydti in the month^of Mdgh, The leaves a-e 
also employed in adorning mandahg and houses on occAsions of virious 
ceremonies.*’ The twigs and leaves are largely used for cleaning the 
teeth, and the twigs as a substitute for pan. 
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Manglf6ra OppOsitifoliEi Roxh, / see Bouea bnniiamcap Griff, ; Vol. 1., 

M. sylvatica, Roxh,; FL Br. Ind., //., IS. 

Syn«->M. iNDic^p Wail,, Cat, 8467, /. 

Vera '^Koskam, Hind. & Beno. ; Lakskml am, Sylhbt; Bun am, Assam ; 
Chucki am, Nepal; Katiir, Lbpcha; Bagrtul, MiCHi; Hteng neng 
tkay^i, $inmirihayet. Burn.; Kosdmra, Sans. 

References.— , FI. Ind„ Ed. C.B.C.,ai6: Voigt, Horf. Su6, Cal., 
3421 Kura, For. FI, Burm., 1 „ 804; Gamble, Man, limb., to8 g Mason, 
Burma and Its Ptople, 448, 774; U. C, Dutt, Mat, Med, Hind,, 80$ ; 
Indian koretter, IX,, 28, 

Habitat.— A large everCTeen tree met with in tropical Nep 41 and the 
Sikkim Himalaya, in Sylhet and the KhAsia Mountains. According to 
Kurz, it is found also in the Andaman Islands and rarely in the tropical 
forests of the Martaban hills. 

Medicine .— 1 he fruit is dried and kept for medicinal purposes (Roxb,). 
Food.— The FRUIT is eaten by the natives, though by no means so pala- 
table as even a bad domestic mango iRoxb.). The leaves are used in Assam 
to feed the silkworm CricuU trifenstrata. 

Structure of the Wood —Grey, moderately hard. Weight 34 to 41 lb 
per cubic foot it has been recommended and tried for tea chests but 
when used unseasoned, has been found to corrode the lead foil, thereby 
spoiling the tea. 

MangfOi see preceding article on Mangifera. 

Mango Fish or Polynomna indicua, see Fish, Vol. III., 391. 

Mango gingCTi see Curcuma Amada, Rosb,: Scitaminba ; Vol. 1 1 ., 659^ 
MangOSteeni see Gardnia Mangostana, Linn, ; Guttipera ; Vol., 111 . 

. [470. 

Mangosteen Oil, Brindonia-tallow, or Kokum-butter ; see Gar- 
[ cinia indica, Ch is. ; Guttipbra ; Vol., 111 ., 466* 
Mangrove Bark, a valuable tanning material. The following are the 
chief barks known commercially by this name— arranged alphabetic. ^ 
Aviceouia officinalia, Linn.; Vol, I.. 360. CJhe White Mangro^ h.) 
Bruguiera gymuorfaiaa, Lamk. ; Vol. 1 ., 541. 

B. parvifolia, W, A. 

Cetiops Candolleaua, Arnoft; Vol. 11 ., 261. (The Black Mangrove.) 

C. Roxburghiana, Arnott 2 Vol. II., 261. 

Kaudellia Rheedit. W, isT A. ; Vol. IV., 565. 

Rhizophora mocronata, Lamk.; VoL. VI. (Thb True Mangrove.) 

MANIHOT, Adam / Gen. PI., Ill,, 306. 

Manihot Glaaiovii, Mun. Arg. ; Euphorbiacea. 

The Ceara Rubber Tree: or Scrap-rubber Tree. 

Full information will be found regarding this ' ee, in Vol. IV., 374, 
under lodla>-rttbb«r, to whic^ article the reader is ftferred. 

M. utihsaima, Pohl, ; FI. Br, Ind., V,, 239; also M. Aipi, Pohi. 

Cassava, Tabioca, Manioc. ^ 

Sya.— J anipha Manihot, Kuntk; »Iso of Sir W. Hooker, Mag., 
TaMo soft, Kb/. 5P; Jatropha Manihot, Linn, 0 
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tioned in the early numbers of the Transactions and Journals of the Agri.- 
Horticultural Society of India. The first detailed paper is that in 
Vol. Vn. (Old Series) where the discoveries in Assam made by Jenkins, 
Hannay, and Masters, are reviewed. Hooker’s account of the plant is also 
reprints in the journal from the Botanical Magazine^ and also Mr. John 
Bell’s note, written in 1833, in which papers are detailed certain experiments 
in the cultivation of the plant in Calcutta, and the manufacture of Tapioca is 
discussed. Major Jenkins wrote : “ The plant is very common, and Mr. 
Masters calls it the sw^eet ‘ Manihot’ ; that it does not contain the poisonous 
qualities of the South American plant, we may be sure, from the met of the 
root beine soM as a yam, and the Assamese eating it uncooked ; they call it 
the hemalu alu, the leaves having some resemblance to those of the simul or 
hirnttl cotton-tree (Bombaae malabaricum).” The Secretary of the Agri.-Hor- 
licultural Society* in replying to Major Jenkins, drew his attention'to the 
fact that "Mr. Masters makes no mention of this plant in particular in his 
‘Memoir of some of the Natural Productions of the Angami-Naga Hills, and 
other parts of Upper Assam’ {Jonr.^ K/., j^),but that in hispaper previously 
published ( VoL IV,, igj) entitled ‘ Botanical Observations in Upper Assam,’ 
he observes that Jwpha Manihot > the Gash-alu, is often used for hedges, and 
is not unfrequent in the jungles near the hills ; it does not appear to have any 
poisonous ‘jual tics in a green state, as the Assamese cat the root eagerly 
when raw.^* This may be, the writer goes on to state. Major Hannay's 
hemalu alu. In a later communication Major Jenkins confirms that opi- 
nion, adding that it grows all over As\am, is constantl} used for hedge 
rows, but after two or three years the root is dug up to be eaten as vam,and 
IS cert.iinly quite harmless, as it is eaten raw. " I fear," continues Major 
Jenkins, " 1 could not send you the flowers ; it seldom or never flow ers. I at 
least do not remember to have seen it in flower, though 1 have always had 
some of the plants in my garden hedges. An old Assamese gentleman 
tells me he never saw the flower nor heard of it I may add ihat 1 have 
seen the same plant in Arracan." Major Jenkins also refers to having 
got from Or Wallich plants of the West Indies Cassava, and that these 
were not distinguishable from the Assam stock. In still another commu- 
nication Major Jenkins writes ; " There is no barren waste or hill land 
about 115 in which this plant does not thrive ; root increase'* in size 
according to the period it is allowed to grow, from one to thre’ r font 
years; and 1 suppose an ordinary-sized root may w^ei^h from i > to 20 
seers, perhaps still more. I have never seen it cultivated in fields or plots, 
but it appears to be just stuck in the hedges (for which, w^hilst it grows, it 
forms a useful post), and when wanted, or at maturity, it is dug out. 1 
think it is probable, as stated in Dr. Ainsite’s work, that the plant is not 
indigenous to India. I do not recollect, at least, ever seeing it in a true 
forest or jungle,” Op. Falconer examined tw^o specimens collected by 
Masters and reported: "The Indian plant has the palmately 5.7-parte(l 
leaves, glaucous underneath, of Jatropba Manihot or Janij]|^ Manihqt, 
.and I believe it to be merely a variety vieldingthe ‘sweet cassava.’ The 
variety yielding the ‘ bitter cassava ’ we (io not appear to have in India. The 
people of Ekngai call the plant alu (bread-potato) nr.! it raw 
without any bad effects. The plant has not flowered in the Botanic Car- 
dens, at any rate there is no record of it.” 

Some fifteen years later, the Agri .-Horticulture Society published a paper 
communicated by Op. A. C. Maingay from Malacca, fn which, rei^ring 
to H^ajop Jenkins* stateftient (hat up to 1850 the Assam plant had not 
been seen to form flowers, he gave drawings and a detailed botanical di - 
scription of the Malacca plant which he had fortunatclv found both in flower 
and fruit. He tdenttfies it with ” Manihot atiUssima, iTohl** and shows tfle 
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VII. Bengal —The followingpassage from an interesting letter address* 
ed to Uie Government of India (in S^tember 1887) Mitchell, Bmi« 

gration Agent, Calcutta, gives much useful information r^arding[ cassava 
and yam cultivation in Bengal : — I am more anxious about the introduc- 
tion of the sweet cassava, as a means of sustenance for the poorer classes, 
because it yields large returns under the most primitive cultivation, espe- 
cially in light fnable soils, and flourishes in the poorest land, where yams 
or sweet potatoes will not yield any return commensurate with the labour 
spent on them. 

** The cassava stands drought well and thriven where every root crop 
languishes for want of moisture, but it cannot resist cold, and the leaves 
drop at once when touched by the frosty air of December, although the 
stems retain their vitality. In arenaceous soils, such as are to be found 
in the neighbourhood of Calcutta and most of the delta of the Ganges, 
the ca«sava stick merely requires to be cut into lengths of twelve inches, 
pointed, and thrust into the soil at an angle of ^out 60^, the ground 
occasionally cleared of weeds for the first two months, uhen the plant 
takes full possession of the soil and its vigorous growth destroys everything 
under it. 

I ** The green tops are excellent food for cattle, the stems would make 
inferior firewood, bang too slight and brittle to be used for any other pur- 
pose, while the roots provide the most delicious and wholesome food. 
Roasted they taste like chestnuts and, properly boiled, they are much to be 
preferred to indifferent potatoes. The only fault about the sweet cassava 
IS that it will not keep. It must go from tfic garden to the pot, if possible 
the same morning j and the day after it has been dug, it becomes hard, 
woody, and unfit for food. It can be grated, however, and exposed to the 
sun, or dried on heated plates and made into flour, when it will keep an 
almost unlimited time, or it may be readily converted into starch. 

" The bitter cassava is more hardy than the sweet, awd yields a much 
larger return per acre, but the prussic acid contained in it must be got rid 
of before it becomes an article of diet. This is accomplished by pressing 
and exposure to fire on an iron plate. 

•• In January next, I shall be in a position to supply you with sufficient 
sweet cassava stems to plant an acre. 1 am also trying expenments 
m the Hills with this plant and will let you know the result at a later 
date.” 

. The following, Mr. Atkinson says, is a mode of extracting tapioca from 
I the roots pursuM in the Lower Provinces ; — “The roots are first washed 
I and stripped of the nnd, then ground to a pulp, which is thrown into a 
clean cloth, and the acrid poisonous juice well wTung out. The pulp thus 
' partially depnved of its impunty is exposed for a few hours to tne in- 
* fluence of the sun, by which any remaining juice is successfully taken up. 

‘ The mass is next mixed with clear water, stramfd, and the pulp thrown 
f away. The milky substance thus obtained is allowed to settle, w'hen the 
clear water is carefully drawn off, and the subsidence again and again 
watered until it becomes perfectly firm pnd white ; it is then put in the sun 
until quite dry, crushed, and pasM through a muslin steve.’^ Much after 
the same fasnibn as in the above quotation, the informatibn regarding 
Bengal tapioca is incidentally alludM to by the most unlicely authors. 
Firminger, for example, says i ** The plant thrives well ii| Bengal, and 
a coasiderable plantation of it is raised annually in the g^en of the 
Agn.*HorticulturaUSocieW, though the manufaeSureof thetapioca is rarely, 

I bdieve^ resorted to in India. The season for taking up the rootl is in 
January, at the same time that cuttings are put down for the crop of the 
following year.” 
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Most suitablb Method of Cultivation, 

Mr, J. P, Langlofs (;No. 5 of the Series of Gardener’s Notes pub- 
lished in the Am.-Horticultural Society’s Journals), gives the following 
directions iwarding this plant : — 

** 5 bf 7 .-*The plant will thrive in any soil, although a sandy loam is the 
best. 

** Cultivation . — It requires no cultivation whatever, and is occasionally 
met with in Arakan, growing wild in the jungle. 

** Propagation-^ By cuttings. Care should be taken to use the stronger 
branches. The cutting must be from two to three feet long, to be placed 
in the ground in an imright position, and in rows, four feet apart. 

“ Preparation . — Twelve months after planting, the roots are fit to be dug 
up. They must then be well washed, and put into a trough with water, in 
which they are allowed to remain six hours, uhen the outer bark will be 
easily removed by a pressure of the hand. The next process is to grate 
the roots, and then press out the milky juice, which i<( poured into a flat tub. 
This is now suffered to rest for eight hours, when all the flour will subside 
to the bottom. 1 he water is then poured off and the meal laid upon 
wicker frames to dry in the sun, for two or three hours. The flour is then 
placed upon hot plates, and well stirred, to prevent it burning, 

*The heat will cause the amylaceous substance to coagulate into small 
irregular lumps of a transparent and gelatiniform colour. The tapioca is 
then ready for use. This is the best mode of preparing Tapioca and is 
that pursued in Mauritius.'* Simmonds writes “ No less than 30 varie- 
ties of Mandioc are grown in Brasil, and nf all the crops it is the one that 
gives the best return and the least trouble.” 
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Manufacture of Tapioca. — In addition to what has been said under ' 
the paragraph “ Bengal,” as well as in Mr. J. P. Langlois’ account, the I 
following facts may be giv-en regarding the manufacture of ta{fioca : — “ 1 he j 
tubers, each weighing from 10 to 251b, to w hich they attain in from 18 to 2o ' 
months, are first scraped and then carefully washed by hand labour or by 
placing them in a rotatory drum exposed to a stream of water, bv which 
all impurities are removed. After this they are reduced to a pulp being 
passed through rollers. This is carefully washed and shaken up wit^ abund- 
ance of water until the farina separates and passes through a very fine sieve 
into a tub of water placed beneath. The flour so obtained undergoes eight 
or nine washings, as upon the care with w hich these are conduct^ depend 
very much its whiteness and price in the market. It is now collected into 
large heaps, placed on mats, and bleached by exposure to the sun and air. 
It IS finally converted into the pearl tapioca of commerce, by being placed 
in a cradle-shaped frame covered with canvas cloth, in small quantities 
at a time, slightly moistened, and subjected to a rotatory movement. Thq 
mass gradually forms into small globules, each about the siie of a No. 6 
shot. ^Whilst still soft, these are taken out and dried in the sun, and last- 
ly, while constantly stirred, are tfired in a large shallow iron pan, which is 
occasionally rubbed on the inside with vegetable tallow, after which they 
are packed in bags ready for exportation.” We cannot afford space to 
deal with this subiect more fully, but the reader b referred to the numerous 
works quoted in the paragraph of References, more particularly to an article 
on Malacca Tapioca Agriculturist^ //., 1^9), w'hichgreatfy amp1i> 

fies what Dr. Maingay wrote and brings his account of the process up to 
modem times. ^ 

CA8SAVA.-*The meal known as Cassava is only a cruder preparation 
than Tapioca. It is obuined by subj|ciiiig the grated rout to pressure, to 
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express the juice, and then dryine and pounding the residual cake. Of this 
meal cassava cakes are made. These are prepared by gently heating the 
moistened meal, forming cakes of it, and then drying them in the sun. 

Tspf OCA MFAL.^ls the precipitated starch from the expressed juice 
(described above under Tapioca) dried in the air without Ming roasted. 
It IS the heating of the damp starchy precipitate that gives to tapioca its 
peculiar character By this process the starch granules are swollen, many 
of them being burst and then agglutinated into rounded masses. A change 
is thus effected by which the starch of tapioca is rendered partially soluble 
in cold water, and in boiling water it forms a ]elly*like mass. 

Medicine. — The effects and u«esof Tapioca are similar to those of starch. 
Speaking of the poisonous propertv of the plant, Sir W. Hooker wrote : — ** It 
yields an abundant flour, rendered innocent indeed 1^ the art of man, and 
thus most extensively employed in lieu of bread. ’ “ Such is the poisonous 
nature of the expressed mice of the Manioc, that it has been know n to occa* 
sion death in a few minutes. By means of it, the Indians destroyed many 
of their Spanish persecutors. M. Fernier, a physician at Surinam, ad- 
ministered a moderate dose to dogs and cats who died in a space of 
25 minutes, passed in great torments.’* “Thirty six drops were adminis- 
tered to a criminal. These had scarcely reached the stomach, when the man 
writhed and screamed with the agonies under which he suffered, and fell 
into convulsions in which he expired in six minutes ” The poison contained 
in these roots has long been known to be Hydrocyanic acid. 


Manilla Hemp, see Musa textilis, Nees; Scitamimejb; p. 302* 
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MANISURUS, Linn*: Gin. Pf.^ III., a 30. 

A oaine which denotes the resemblance of the spikes to a lisard’s tail. 

[Econ Prod., III., 424: Gramineje. 
Mani8UruS*granulariS| Swartz. ; Duthu, Fodder Grasses, 2p ; Diet. 
Vem — lrtnp>adi. Hind.; Kan^ni, Ajmir; Dhaturo ghai. Raj.; Agi- 
j mali^s:odi, Chmuo A \ Ratop,\^vtLhfLi Palanggim, Shns. (according to 

Alnsfie). 

References. — Road».,*Fl. Jnd.. Ed. C.B.C., itSfAtnslie, Mat. Ind. 

J34. Drury, V. Pl\ 287 ; Data. & G%bs. Bomb. FI., SOOfGrak, Cat. 
Bomb. PI., ZJ4: Coldstream, Grasses of S. Pb. PI., 14 s Trimen, Cat. 
Ceylon PI., 107 ; Dymock, Mat, Med. Iv, Jnd., 8$6. 

Habitat.— A hairy, annual grass, recognisable by the globular shape of 
the sessile fertile spikclet of each pair. According to Duthie. it is found on 
the plains of Northern India, ascending the Himalaya to altitudes of 5,000 
feet. Roxburgh simply remarks that it grows amongst bushes : Oalzetl 
& Qlbson say it is very common on barren land. 

Medicine*^ The only author who deals with this subject is Dr. Alnsfle, 
all other writers having repeated his words without either adding to, op 
even confirming, the accuracy of the original observations. Even Ainslia 
simply says that the plant was shewn to Dr. F Hamilton wtiile in Behar, 
as a grass prescribed internally in conjunction with a little swert-oil in cases 
of enlargea spleen and liver It may be added that it is soifiewhat signi- 
ficant, however, that this Behar drug, if it be such, is not fbentioned by 
Irvine yn his Materia Mcdica of Faina. 

Fodder.— Mr. Coldstream states that “it sis not muclj relished by 
cattle. It is both grazed and stacked, but opinions differ as to its qualities. 
It is supposed to last five or six years in stack.*’ M**- Duthdo adds that 
in^Ajmfr it is considered a good fodder grass, 
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VtnLmm^kirkhiiht, Hind. : ShirMiM, %t.SQ.iSMrkhisht, hed^khhi, sAa- 
kar iag^^r, Pb.; Gaaa»jbin, Bomb. ; AZ/ma, Tam. ; ki^nn, Tei . ; Kapur- 
rimba, mannd, Malay; T€r§fijabiri,mun sklr-kkuU sukkarul-ghushar, 

Arab. ; Skir^kkist, Pers. 

ftefcrencea. — , FI, /nd., Ed. C.B.C,, $74; Brandis, For, Ft., 22, f45, 
^02f srs; Sitwart, Pb. PL, App. g3 ; Pkarm, Ind., t36; Atmlie, Mat 


mea, rr. Mm*., Mwit* jn*,, /§, ^ro> O i vr **Tf*rn, uji%* MMvvyvr , 

Pharmacog. Ind., 1 ., 161,419, sffj ; Fleming, Med. PI. and Drugs, bssn 
As. Ro%. Vol.XJ., %8h ; Fluck. & Hanh., Phatmacog., 4/3; Hooper, 
Chem Noteaon Mannas ; U. S. Di\» pens., isth Ed., 921 , 1256 ; iS. Arjun, 
Bomb. Dru2s, 16 • Kannv Lall Dey, Indigenous Drugs of India, 70 ; 
Waring, Pkarm. Ind., i 36 ; Linsrkoten, Voyage East Indies in ^S9S, II., 
100 ; Irvine, Mai. Med. Patna, 101 ; Honigberger. Thirty-jive yean in 
the East, Vol. II., 3 os ; Baden Powell, Pb. Pr., 320 , 361 ; Rovle, III. Him. I 
Bot.^7S ; Smith, Die. Ec PL, 26s, 4or, 402; Davies, Trade and Res. N.- 
W, Frontier, pp. exx, cxxvti ccxcvi , Balfour, Cvclop..MI., 8S2-3: EncycL 1 
Brit., XV.. J93 ; Treasury of Bit.. II., 7*8 ; Indian Forester, XIII., Qj; j 
Hanburv. Historical Notes on Manna {four Pkarm. Soc. Xl , fbjo), 326 1 
# '^'•ience Papers, p. 3$^) , Ailchison, Trans. Linn. Soc. {2nd Ser.), | 
k'oL III., 3 , 42, 64; Aitckison, Plants and Plant Products of Afghdnis- 
tdn, Pkarm. Soc. Gr. Brit , Sth December tSS6. 

This is a saccharine exudation obtained from several plants naturally, 
and from others on the bark or epidermis being incised. This subject has 
been dealt with to some extent tinder Frasdnns omus, Linn.; Vol. III., 
443-443.* The facts there given will not be repeated here, and as the m \ nn‘a 
chiefly used in India is imported, the subject has scarcely more than a 
scientific interest. The following are the plants reported to’ yield the sub- 
stance ? — 

I., .«s. V.I. 

Astimgulus, sp. in Persia. 

Atrmi^axis spinosa, Linn.\ Vol III., 443 • 

Calotropis gigantea, R. Br, ; Vol. II., 37, 47 ; Vol. III., 443 

Cedrus Libani, Barr. ; Vol. Ill , 443. 

Cotooeastcr acntifoliat Linn . ; according to Altchlson. 

C. nummularia, F et M , Vol. Ill , 443. I 

Fraxiiius ornns, /.CNN. ; Vol. 111 ., 442-444. i 

Mosa snperoa, Ro\b. ; p 

Palms, various species. 

Pinna excelsa, Wall ; Vol. III., 443; Vol. VI. 

Querctis incana, Roxh. ; Vol. VI. 

Rhododendron arborenm, Sm . ; Vol. III., 443. 

TaiLarix sp , Vol. VL 

Saliz sp., according to Stewart. 

Shdsola foBtida, Del.; according to Stewart and Aitchison 5V0I . VI. 

One of the earliest, and atnhc same time ifiost interesting, accounts of 
Indian Manna (written by a European) is that w'hich occurs in the Journal 
of John Huyghen van Linschoten*s Tour to the East Indies in ifygS. 

Manna,*’ he says, ” commeth out of Arabia and Persia, but most out of 
the Province of Usbeke, lying behind Persia^ in Tarlaria ; the Mnna yt 
is brought from thence tn glisse kalles, is in peeces as bigge as preserved 
allkionds, but of another fashion, and haw no other speciall form, but like 

* Plsate correct *two misprints in Vol. HI., page 443:— For Araphaana^iead 
Atrapluuds, Cancel the words ** samples have” in line 21 from the top. 
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broken peaces : it is whitish^ and of taste almost like sugar, but somewhat 
fulsome sweetish like hony : the Persians cal it Xercast and Xerkest, that 
is to say, milke-of-trees, for it is the dew yt falleth upon the trees, and re- 
mayneth hanging upon the leaves, like water that is frozen and hangeth 
in drops at gutters and pentises. It is then gathered and kept in glasse 
kals and so brought into India and other countries, for in India they use 
it much in all sorts of purgations. 

** There is another sort of Manna called Tiriamiabfln or Trumgibun* 
which they gather from other leaves and hearbes: that commeth in small 
peeces as big as Hempe seed and somewhat bigger, which is red and of a 
reddish colour. Some thinke this manna groweth on the bodies of the trees 
as Gumme doth : it is much used in Ormus and Persia for purgations, but 
not in India so much as the first sort. 

** There is yet another sorte, which commeth in great peeces, with the 
leaves among it ; it is like the manna of Calabna ; this is brought out ol 
Persia into Bassora and so to Ormus and [from thence into] India, and is 
the dearest of all the rest. There commeth also a Manna [that is brought] 
in leather bags or flasks, which in Turkey and Persia they use to ride with- 
all and is melted like Hony, but of a white colour and in taste like the other 
sortes of Manna, being altogether used for purgations, and other medi- 
cines.” 

The Manna known to Muhammadan writers as TaranjaUn is obtained 
from Alhagi mauronim. Mir Muhammad Husain says' of this, that is 
collected in Khorasin, Mawarunnahr, Kurjistan, and Hamadan, and that 
the plants are cut off, then shaken in a cloth, to separate the Manna. Dr. 
Aitchison informs us that the country around Rui-Khauf is famous for its 
Taraniabint and that, in addition to that obtained b> shaking the bushes, 
an inferior sort is prraared by washing the twigs and boiling down the fluid. 
Aitchison regards Taranjaoin as more digestible than SJj^rkhi^ht. Ac- 
cording to Dymock fine clean samples of Taranjahimx^ sometimes obtain- 
able in BoiTibay during the season of import (November to January), but 
unless very carefully preservedyit soon spoils, running together and ^com- 
ing a brown stxky mass. 

Shirkhisht is probably, as stated by Moodeen Sheriff, a generic name 
ip India for any form of Manna, being that by which the imported huro- 
pean article is sold in the bazdrs. Its Persian usage has a specific meaning, 
however, being the Manna from CotoneMter numnittlvia. Mir Muham- 
mad Husain points out tliat Shirkkishi or Shirkkushk is not, as generally 
reported, a honey dew which falls upon the trees in Khorasdn, but is an 
exudation from the tree called Kashira — a. small tree with yellow mottled 
wood, much valued for making walking sticks. 

Gasangabin is the name which very probably should be restricted to 
Tamarisk Manna, though it is generally used as synonymous with Shir^ 
, khisht. Dr. Aitchison found that Tamarix gmllica, not T. mannifera, was 
the source of this substance. Dr. Fleming wrote in 1810 that Alhagi 
manna was then regarded as far inferior to the Calabrian. Hie gives Shir^ 
bhisht as the Persian and Terenjabin as /he Arabic names for manna. 

Honigberger describes Tvrunjtbin and ShirkeshU but adds that a 
manna Obtained in India is known as TighuL This, he say>, is what the 
Sadus at Lahore import from Hindustan and sell by the nam^ of Shukurf 
\ TtjgkaL He concurs with O’Shaughnessy in thinking this miay be ^tain- 
edTh-oifi Calotropis gipntta some nearly allied plant 

Cheiiiistry.— Dr. Warden of Calcutta has kindly furnished the follouring 
note on the chemistry of this substance The chief cc^nstituent of manna is 

* ShWbkiski and Taranjuhin arc Persian names for two kinds of Manna« 
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mannite or mannitol, a hexahydric alcohol discovered by Proush in 1806. 
Mannite is found in the sap of many plants and also in fungi. It is crystal- 
line, and only slij^htly sweet to the 'taste. It does not reduce an allialine 
cupric solution : it slowly ferments with yeast. A mixture of concentratel 
nitric and sulphuric acid converts mannite into a hexanitrate, which is ex- 
plosive on po’cussion. Mannite also gives ri«e to several other derivatives 
when treated with certain other acids. Under the oxidizing influence of 
platinum, black mannite is converted into mannitic acid* and, according to 
Hanbury & FlUckiger, also into mannitose, a sugar probably isomeric with 
glucose. By the action of nitric acid it is chang^ into saccnaric acid. In 
the best specimens of manna from 70 to 80 per cent, of mannite occurs. ] 
Dextroglucose, water, a very small amount of reddish brown resin w’ith 
offensive odour and* a subacid taste, and a substance called fraxin are also 
among the constituents of manna. Solutions of certain samples of manna 
exhibit a fluorescence which was attributed by Gmelin to the presence of 
scsculin, the fluorescent glucosidc contained in the b^irk of the horse chest- 
nut, but FlUckiger & Hanbury state that the fluorescence is due to fraxin, 
a body closely resembling a»culin, and occurring not only in the bark of 
the manna and common ash, but also, associated with aesculin, in that of 
the horse chestnut Stokes, on the other hand, describes a second fluores, 
cent principle as being associated with aesculin in thehorse chestnut, which 
he has named panin. Fluckiger & Hanbury describe fraxin as being 
faintly astringent and bitter, and soluble in water and alcohol, Dilute acids 
convert it into fra.xetin and glucose. Madagascar mnnna, obtained from 
Melampynim nemorosum, contains an isomeride of mannitol, melampyritc, 
dulcite or dulcitol. This principle is also contained in the sap of other 
plants. It may be artificially produced >vith mannitol, when a solution of 
milk and sugar which has previously been boiled with dilute sulphuric acid, 
is treated with sodium amalgam. It is crystalline and scarcely sweet. 
Nitric acid converts it into mucic acid, which is isomeric with saccharic acid 
It forms compounds with acids {Graham^ Since the above was written 
an interesting note on the chemistry of mnnna by Mr. David Hooper, 
F.O.8., has appeared, to which the reader is referred for furtrer information. 
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Manures and Manuring. 

VtTn,'^Khad, khaUf eru, paus. If IND. ; Khidar, khadaur^ khaddhi, gon~ 
daura, goa, kar^i,ghir,ganaHra, Beh.sri ; PAuStpiusd^ khdt^ N.-W. P.; 
Kurri khdr, kkat kira, kallar, sarra, Pd. ; Pautu, Sans.; ZibU Arab. 

References.— Natural La^tfs of Husbandry, i 3 r et srq. ; Andersan, 
Agricultural Chemistry, f52-^5; Johnston, Agric, Chem. and Geol., 
tgS 31^ ; Baden Powell, Ph. Pr., /., 95, Z04, 205, 2t4, 416^ Benson Ma- 
nual and Guide, Saidapet Farm, Madras^ f p— ; Wallace, India in fSSjU 
79-84, i?4, 2$s ; Hove's Tour tv Bombay, ftS-ffg ; Schrottkv, The princi- 
ples of Rational Agriculture applied to India, to6-fS^: Annual Report, 

' Agric, Dept., Madras, t87*i,24-2q, 87-gg ; 1882 - 83 , 64-6^ : t 88 j-S 4 f 37-46 ,• 
Annual Reports, MadrarKxperimental Farms, thy 2, 3d-4t ; 1873, 26-28^ 
7875$ 31^6; 1877, 32-37, 98-102 : Annual Report. Dept. Land Records and 
Agree,,! 887-88, 18-19 ; Settlement Reports : — PanjAb, Bannu Dist.mSs, 84 ; 
Mon^omery District, toi ; N.-W. P,, Aoimgarh, loi / Banda District, 
SS ; Central Provinces, Upper Godavery Distiut 2$ ; Annual Report cf 
Director of Agric. Dept., Bengal, i88s-S\ App. /., iii-v, ix, xox-xxxih ; 
Gaeetteers—Bonfbay, VI I. , 79-91 ; VIIi,i79 ; Agri.-Hort.Soc.Ind., Trans- 
actions, /., 20, 29,42,89; ///., 786; Journal I., 207, 29.8-296; V, 

Part /., 19, 10! { Part 21 ,, 20 - 23 , 44-60 ; X,, Part I„ 92-91 ; XJV, Part I., 
i 33 -i 3 s, fP#; Spans, Encyd,, U., 12^-1277 ; hncycl^. Brit., JlV-p 
595-5/^; Balfour, Cyclop, Ind., /I„ 8^8-859- 
In India, systematic manuring his praclic.tlly been neglected hf the 
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Natives. They have been accustomed, from father to son, to carry on the 
same rough system of manuring, collecting for that purpose merely such 
sulistances as arc inexpensive and easily obtainable. Not only this, but they 
have also, by the almost universal use of dried cow^ung as fuel, and by 
the custom of allowing the mine of their cattle to run to waste through in- 
sufficient littering, neglected the most important source of manure and the 
one that lay readiest to their hand Caste prejudices, too, have to a great 
extent forbidden the employment of the night soil of large towns, hence de- 
priving the Natives of Indfa of that important supply of valuable manure. 

Various attempts have been and arc being made by Government, 
and by the municipalities of the cities, to educate native cultivators to 
an intelligent conception of the value of manures, and large quantities, both 
of natural and of artificial m.'^nure^, are used by the European planters in 
India ; but neither the example of these, nor the precepts and efforts of 
the Government, have as >et done much to arouse tne Native to a sense of 
the benefits arising from the systematic use of manures. 

In dealing with the Manures available in this country, we shall divide 
the subject into three classes- Animal, Vegetable, and Mineral. 

I.— Animal Manures. 

(t) Parm-yaid Maaure. —Although this is the most valuable manure and 
most easily available to the agriculturist, yet no attention is given by the 
Nati\*es generally to its colie tion and due preservation. Most of the Natives 
keep cattle, but they take no care that their droppings and urine are preser- 
ved. The droppings are in most cases sun-dried and used as fuel (bntits 
or cow dung cakes) ; while the unne, through want of litter, is allowed to soak 
into the floors of the cowsheds and places where the cattle are picketed, 
and so is very generally lost The practice of manuring is almost ehtirely 
confined to gardens, especially the large market gardens around cities, and 
some portions of irrigated lands, where particularly dSfhausting crons, 
such as sugarcane and tobacco, &c.. are grown. No manure pits are 
formed, hence the manure usually applied to these grounds, except in the 
vipnity of towns where ntght-soil is procurable, and where the religious 
scruples of the native agriculturist do not prevent its use, are village 
ashes, weathered, sun-dried cattle dung, and the manure supplied by 
Ae folding of cattle and sheep on the land at night. During the day these 
feed anyii^ere on waste land where they can pick up a bite ; and as they 
get no addition to the food thus obtained, it may be admitt^ that their 
excreta can hardly fail to be of poor quality. Tne native Indian agricul- 
turist, although he appreciates the value of sheep folding, rarely thinks of 
raising green crops to be eaten on the land. The statement made by some 
agricultural authorities, that the use of cattle dung for fuel does not cause 
any loss, since the ashes made by the combustion of the dung are quite 
as efficacious a manure, seems to the writer to be biif an attempt to revive 
* the old ** mineral theor.y ” exploded forty years ago. Bulk and dilution 
are within certain limits essential for the utilization of a manufe, and hence 
the superiority of farmyard manure over^ ashes.* Further, when the solid 
excrements of cattle are collected for fuel, the urine is alwaydl lost, a large 
proportion of the ashes is wasted, and the fertilising properties bf the portion 
actually used as manure are seriously lessened by the careless %ay in which 
the ashes are stored. From the Annual Report of the Superintendent of 
Government Farms (Madras) for the ycaV ending 1 1 st* Mafch i37s. the 
following interesting Extract on the subject of &myard manure be 
quoted 

It is a mistake to suppose that the fertilising effects of farmyard man- 
ure can be measured, and determined by its composition as shown by ana- 
1 lyqis. Field experiments have .sKotrn over and over again that one ton of 
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larmyard manure when applied to the soil, will produce vastly greater 
etTects than a dressing of mineral manure containing the ash equivalents 
of the ton of manure. While the eflect of the ashes on the physical state of 
the soil would be almost imperceptible, that produced by the farmyard 
manure would be great and highly beneficial. In no country would the 
benefits that are conferred on a soil by an application of larmyard manure 
be greater than in India* where famines so frequently result from a 
drought.^ 'I he power of a soihto absorb moisture from ihe air and to retain 
that moisture in a healthy condition depends almost entirely upon the 
quantity, and state of the organic matter that soil contains, but, with refer- 
ence to this nr alter, I cannot ‘do better than direct attention to the state- 
ments made by the late Professor Voeicker in a report upon plots of land 
which had for many years been manured by one kind of manure only. Speak- 
ing of the plot that had continuously been manured with farmyard manure, 
he says ‘ Dr. Gilbert informs me that whilst the pipe drains from every 
one of the other plots (dressed with mineral manures) in the experimental 
wheat field run freely four or five or more times annually, the Grain from 
the dunged plot seldom runs at all more than once a year, and in .some 
seasons not at alb The fait is, the accumulation of decomposing organic 
matter in the pKt lightens the soil, promotes the disintegration of the cla>ey 
portions, and altogether renders the surface soif more porous, and capable 
of retaining much more water. * 

The improved sanitation of India, which has to such an extent checked 
the outbreak and spread of the epidemics that were wont to decimate the 
people, and has thus been instrumental in increasing the population, loses its 
chief merit if coincident poverty takes place through deficient food supply 
If the food produced in the country (through expansion of cultivation and 
improvement in yield) is to keep pace in its increase with the increasing 
population, all practices that tend to lessen the food-producing powers of 
the land should be checked, and none more necessarily so than the burning 
of cow dung as fuel, a custom which deprives the agriculturist of his cheap- 
est and most easilv available source of manure. 

(a) Town Refuse — Night-soil and refuse from towns and vilUges is 
another valuable source of manure generally neglected by the India r am- 
cuUurisb Although he is to some extent aware of the value of night ^liTas 
a manure (witness the fact that ** land close to the village site which .s fre- 
quented by fhe villagers for purposes of nature is rented at three times the 
rate at which land near the boundary of the village is rented,*' Mr. (now Sir) 
E. O. Buck in a report on the employment of city refuse for agricultural 
purposes at Furrukhabad), still the Indian agriculturist allows an 
enormous loss of fertilising matters, especially throughout the villages and 
rural districts, by not collecting human excreta and the waste materials 
from habitations and utilising 1 hose fully as manure. The excreta deposited 
around human dwellings, br>th on cultivated and on uncuUivaten ground, dry 
up quickly and lose a great part of their fertilising powers, while the ashes 
and sweepings from the villages, which might be utilised to mix with and de- 
odorise the excreta, without interfering with the manural properties, a* e sim- 
ply heaped about, no cffcri being usually made towarils their utilisation. 

In large towns, of course, the excreta and other waste materials are al- 
ways collected and removed from human habitatc- 'H s, but in such cases 
thev are too often simply buried in the ground at^some convenient locality 
and thus lost to the cultivators generally. This must be a serious loss to 
the agriculturist, since we may roughly calculate that the solid and liquid 
excreta of each individual, produce per annum about 6tb of ammonia and 
'3B of phosphates, even after a due allowance has been made for the 
poverty of tiie food of the people in India. 
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The question of the disposal of night-soil and its utilisation for manu- 
ral putposes is one which has been, of late years, carefully considered by 
the various Provincial Governments, and many attempts have been, and are 
being, made by the municipalities of the large towns to induce the rayats to 
collect, and remove, to their land, the excreta of town populations \ but, even 
apart from their objections on the score of caste prejudices, they are not 
usuallj willing to do soon account of the unpleasantness of the work and the 
poverty of the stuff through its admixture with useless matters. The North- 
West Provinces and Oudh seem to have made most progress in utilising 
night-soil as a source of manure; but in the other provinces attempts are 
also being made in the same direction and with varying success. The Sani- 
tary Commissioner of Bengal, in a recent note on the subject, commends 
the shallow temporary trenching on fields, pursued m Howrah, as a desir- 
able system to be extended Aroughout the province. The fields thus 
manuiw may, he says, be cultivated within three months. But, in tracts 
of low-lying country subject to inundation during the rainy months, it 
seems questionable if that system could be followed during the rains. 

In all the large cities, the night-soil is, of course, removed at the expense 
of the municipalities, and after removal the question arises as to how it can 
be most advantageously disposed of. In many places it is merely re- 
moved and buried in some convenient locality, but where attempts are 
made at utilising it, three courses are open (1) to trench it in, and lease the 
ground to cultivators, (2) to sell it aher removal as manure, or (3) to 
Convert it into poudrette and sell the product thus manufactured. As a 
result of numerous experiments on the subject of the utilisation of nirtt-soil 
in the various provinces, the following conclusions have been arrived at (1) 
that where there is plenty of av<iilab)c land, a supplj of cheap water ready 
at the right moment, and a suflicic'ncy of cultivators who appreciate to the 
full the value of trenching land with night-soil, the first means of disposal 
is the most advantageous, since it not onl) repa\s the cost of removal, but 
also yields a clear income; t?) selling the night-soiL and delivering il 
to cultivators at their fields at the largest price obtainable, or allowing 
sweepers to remove and dispose of it as best they can, both yielded the 
same result — neither profit nor loss to the municipality ; (3) the poudrette 
csvstcm is the most costly of all since it requires a considerable outlay on 
the part of the municipality without yielding any corresponding income. 

(3) Animal Refuse. —1 his includes the blood, offal, and bones of the 
cattle and sheep which are slaughtered, the carcasses of domesticated 
and wild animals that die, and fish. As in the case of Farmyard 
Manure and Tov:n Refuse it may at once be admitted that the materials 
embraced under the present paragraph constitute another largely neglect- 
ed means of preserving the fertility of the land. Mr. W. A. Robertson, 
in his report on some manural substances yet unutilised in this country, 
states that, in the Presidency of Madras alone, the amount of blood, offal, 
and bones of the sheep killed in that Presidency in the year 1871-72 would 
have been sufficient to manure highly 44,000 acres of land. Besides the 
diminution of stock by slaughter, there is annually an enormous loss 
from disease and other natural causes ; the manural mAtters thus pro- 
duced arc, under existing circumstances, alntost entirely waited. Slaughter- 
house refuse is a highly nitrogenised manure,^ and wo^d, therefore, be 
specially gotnl for crops like sugarcane and maize. Fisli manure also is 
scarcely ever utili.sed iif this country, although large quantities of fish-oil 
arc manufactured, the refuse from which, if properly consciWed and ulilii^d 
would form an invaluable substitute for ^lano, and not only prove a rich 
source of manure on our Eastern and Western Coasts, but also in time 
become a good marketable conpnodity and afford a livdihood to many 
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poor people in these parts. Very occasionally in Bengal a manure of 
rotten fish is appited to the roots of trees. 

(4) Boaes.«-Dy far the most valuable source of manure which is 
lost to the country proceeds from the non-utilisation of the various bone 
manures. All the different preparations of bone> whether boiled bones, 
crushed bones, bone black» or superphosphate, are very valuable to the far* 
mer,from the amount of phosphoric acid they yield; but, in spite of this, 
they are never used by the ordinary cultivator in any part of India. 
This, in addition to the very prevalent religious objection, is partly on 
account of the expense that would be entailed in crushing the bones 
and dissolving them with sulphuric acid— the most valuable method of 
using them— and partly also to the vegetarian habits of the agricultural 
people of India, not creating in their immediate vicinity a large supply 
of bones. As an example of the well known benefits that would arise 
from the extensive use of some of the various forms of bone manure 
with Indian crops, we may quote a letter in the Indian Agricultur- 
ist of November 2nd, i88g, by Mr. B. O. Basu, Assistant to the Director 
of Land Records and Agriculture. Bengal He says have obtain- 
ed this year, on theSeebpore Experimental Farm, an absolute increa^of 
26 seers of cleaned jute over the usual produce ni half a bigka of land with 
an application of 1 maund of bone meal. The latter may be made in the 
country at 12 annas a maund, white the value of the increase in yield 
cannot be less than R2-8.** In Mr. C. Benson's Saidapet Experimental 
Farm Manual, page 28. there is a notice of a series of experiments made 
on the comparative value of different manures. Amongst others, bone- 
dust was used, with the result that 371b of bone-dust valued at Ri 
caused an increase in a crop of Sorghum or Chinese sugar-cane of 
481b of grain and 42081 of straw, or a total increase per acre of 864b 
of grain and 7,5601b of straw, valued at R45-'^-3, giving a clear profit 
per acre of R27-8-3. In this series of experiments, saltpetre gave the best 
results ; bone stoM second on the list, but ** probably/’ sa^s the Ma- 
nual, ** if the continued effects of each were considered, 'bone-dust would 
stand first.” In an interesting note on the use of and trade in bones in 
Bengal, prepared bv Mr. B. O. Basu, an account i.s given of some experi- 
ments made, through rayats, to test the efficiency of bone-meal as a manurie 
for paddy. The results of these were very encouraging as they 5hof^'«*d an 
average increase of 57081 of paddy per acre by manuring with 24ofl> 
of bone-meal. ** The money value of the increase in a year of ordinary 
prices may be taken as Rg-8, while the price of 2401b of bone-meal applied 
per acre is only R6 at its present high price in Calcutta.” ” Until, 
however, bone-meal can be <^ered to the public at cheaper rates than 
oil-cake, there is no hope for its general adoption in native agriculture.” ^ 

A considerable and increasing expi>rt trade in bones exists in India, 
which is not a matter of congratulation to the Indian agriculturist. In ^ 
the year 1884-85, 18,383 tons of bones w’ere exported from India; while 
in 1888-80 this trade had nearly doubled itself, 35^393 valued at 
Ri7t lakhs, having been exported during the latter period. As very 
nearly half the wei^t of a quantity of mixed bones is made up phos- 
phate of lime, we thus see that in the year 1888-89 alone, about 17,000 
tons of c.ilcium phosphate were removed from the soil and taken out of 
the country altogether. If this tontir.tics for mani vears, the result may 
be anticipated w a serioSs diminution in the alreaQy small proportion of 
phosphates which exists in the Indian soil This export trade, however, 

IS very far from representing the actual quantity of bones that must 
available throughout India. According to Mr. j. E. O’Oonor’s Stati^i- 
-cal Tables of ttie Foreign Trade of British India, in the year 188^89, , 
Iif<5o6,i42 imdressed and 1,447,544 dressed hides, making a totals of 
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imported into India from foreign countries, during the same period, and 
which may or may not have been again exported, thus leaving at least a 
net total export of 8 ,coj>, 237 bides of cows, bullocks, and buffaloes that 
nere slaughtered or died in India during the vear 1888-89. Assuming that 
the bones of an average sired cow, bullock, or buffalo weigh Soft {Benson, 
Saidaffei Experimental Farm Manuaf, p. 25), we have a total of 285,901 
tons of bones from the cattle from which these hides were obtained. Besides 
this, a large quantity of hides is annually used in India for manufacture 
into leather, and the bones from these should also be available. But there 
is st.)l a further source of bones, for India exports large quantities of dre.ss- 
ed and undressed skins chiefly from sheep and goats, the bones of which 
animals should be a valuable source of manure since in the year under 
notice these .skins amounted to over twenty-four millions. When a due 
allowance ha$ been made for the bones of the animals represented by 
the hides and skins of commerce, even this estimate would not include the 
bones of the very large rtimber of cattle that annually die in the villages and 
whose bodies are thrown into the nearest nullah or water-course, without 
either their skins or their bones being utilised, nor would it provide for the 
vast numbers of wild animals that die annually throughout the country 
and whose carcasses rot in every jungle ; but it will suffice to show' that, 
although a considerable export trade in bon^s is "springing up, yet the 
figures of that trade by no means represent the amount of bones that are 
annually available as manure. At present, as already remarked, bones 
are not directly used for mannie, in any form, by the ordinary Indi'in 
agriculturist Indirectly, as they d^ay, a portion of their nitrogen and 
phosphorus finds its way into the soil ; but this natural process is a very 
wasteful one. In some instances, caste prejudices debar the rayat from 
the use of bones, but even where this is not so, the ermservatism of the 
Indian caltivalor and the absence of any simple chea^k method by which 
bones may be crushed and reduced to the best form for application to the 
fields, have hitherto hindered the use of this manure. In the note f above 
mentioned) Mr.*Basu gives details of a cheap method adopted by him for 
^ obtaining a supply of bone meal. He says : — “ Raw bones may 1^ bought 
in the Mofussil at prices not exceeding 8 annas a maund. They are then 
ppround in a mortar with a heavy dhenki 'or pestle such as is used for husk- 
ingr gi’ain). With this ’appliance three men (two at the treadle and one at 
the mortar) made 20 seers of fine meal and 20 seers of roughly broken bones 
in five and a quarter hours. At this rate one maund of bone meal would 
be obtained in ten and a half hours Taking a man's w ages at 3 annas a 
day of eight hour, the cost of making one maund of bone-meal w'ould be 
about 12 annas. To facilitate the work of grinding bones, they may be 
previously softened by some process of fermentapon, for instance, by col- 
lecting them in a heap, moistening them with liquid manure and covering 
them over with stiff clay, from lime to time moistening the mass with fresh 
liquid and allowing it to remain thus.for 6 to 8 months, in the course of 
which time the bones will have become quite soit and fragile and can be 
easily reduced to powder.” 

Of late vears, in Calcutta, Bombay, and Lahore, bone mills have been 
started. and thus both bone-meal and superphosphate aitb manufactured 
in India, but the present high price of these articles ((<3^ to R60 per ton) 
debars the native cultivator from employing them, and their use is^s )et 
confined to experitnental farms and^^the land occupied by English planters. 

/i conMderable quantity of the bone-meal manufactured in Calcutta and 
Bombay is exported to Europe. • 
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(5} Giuuio.«*One of the most important animal manures used in Euri>pean 
countries is guano^ which owes its value to the ammonia, phosphates, potash, 
and soda it contains, as well as other constituents of plants in small amounts, 
but in a readily available condition. Insignificant quantities of this valuable 
manure have been imported to India, for experimental purposes. It has 
been ascertained that it is very efhcacious as an application tor pre\'enting 
sugarcane cuttings from being attacked by white-ants, while at the same 
time it affords that crop the food needed curing its growth. The large 
expense entailed by the importation into this country of South American 
guano will always preclude its use by the Indian agriculturist, but efforts 
might be made to utilise deposits of guano which have been found in vari- 
ous parts of India, such as the bat g^ano of the caves in the Kurnool Dis- 
trict, in Moulmcin, and near Vizagapatam, and the bird guano in the Nico- 
bar and Andaman Islands (see Caliocalia nidifica, Vol. II., 508). Of 
the former, an experimental analysis was made by the Chemical Examiner 
of Madras, W'hich showed that bat guano was particularly rich in ammo- 
nia ; but its value as a manure is little recognised locally, and no records 
of its experimental use are available. Samples of the latter (bird guano) 
were sent to the Superintendent of the Botanic Gardens Calcutta, for 
practical trial, but no information has been received as to the result of this 
experiment. 

Guano> both from Callocalia nidifica and from bats, has, however, been 
extensively employed by Chinese agriculturists in the Malay Peninsula in 
the cultivation of the cocoanut, nutmeg, clove and sirik vine (Piper Betle) 
with good success, and it seems strange that the extensive supplies of this 
substance in India, alluded to above, are not made use of. 

II. — Vegetable Manures. 

Various vegetable substances, such as the boughs and leaves of bushes VEGETABLE 
and trees, indigo refuse, wood ashes, weeds of every description, CTeen, dry, HANlflvKS. 
or burnt, oil c^es of various kinds, the soft deposits of lank bras contain- 244 ^ 
ing all sorts of vegetable substances, are, to some extent, used as manures by 
the Natives of India. They are usually, however, simply thrown upon the 
land and dug or ploughecf, into the fresh state, into the soil where, during 
decomposition, they very frequently form a nidus for insects of variou** sortf^ 
which prove injurious to the living plants. Except by the market ^ ‘ 
ers around large cities, no pits or heaps for the collection and maturation 
of vegetable manures are formed by the ordinary Indian agriculturist, and 
it is only what comes to his hand readily at the time that th» peasant 
uses, and he almost never tries to gather together the vegetable refuse that 
falls during the year for utilisation at the proper season 

( i] Green Manures.— Plants that contain a milky juice, such as the madar Geeea 

(Calotropis gigantes) and the milk-hedge Euphorbia Tinicalli) are specially Manupei. 
preferred by the rayat ; but besides these, various other plants are favourite » 245 

manures. A complete list of all that are so used is almost impossible, since 
it W'oiild include nearly every plant that grows wild in India; but the 
following, .are the principal and ihose that are most generally employed or 
are supposed by the Natives to have some special manu'-al - 

Adhatoda Vasicai, Nc%s. { Indigofera paucifolia, Dciilta 

Calotropis gigantea, R, Br. > Jatropha Curcas, Ltnn. 

Cassia auficiilata, Linn. < Melia Aza *r8chU, . 

Cedrela Toona, jRoxf, I Mirabills Jalapa, Linn. 

Datura, (species). Ocimom sanctum, Linn. 

Dodonea viscosa^ ZruM, j Pongamia glabra, 1 >»/. 

Euphorbia Tinicalli, Ltnn* I Solanum, (species). 

HolarrhenaaotidjseDterica, WalL * ^ 
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In his Selections from tiie Records of the Revenue and Agricultural 
Department, Government of India, Dr Watt notes that the leaves of Adha- 
toda Vaaica (see Vol. 1 , 109) are much used in the Panjib as a vegetable 
manure for |^ddy fields, ana he states that in the Sutlej valley they are be- 
lieved by the cultivators to possess the additional virtue of ktfling the 
aquatic weeds that spring up after the fields are inundated and which 
would, if left alone, materially iniure the crop. An enquiry was instituted 
by him to ascertain inhethcs’ a Knowledge of this alleged property of the 
leaves of Adhatoda Vaaica was universal, and he found that they were 
almost always prised as a manure wherever the plant occurred, and in some 
districts their powers of destroying low forms of vegetable life were well 
known to the natives ( Conf jvith remarks under Oirza sativa, Vol V.) 

(2) Bumuig of the Sotl-^Jumming or Rabbing. — Burning of the weeds 
in heaps is less practised in India than in Europe, but the aboriginal 
tnbes are fond of cutting doivn patches of forests and burning the trees, 
bushes, and weeds on the surface soil, preparatory to tilling the land for a 
temporary cultivation, which lasts for but a few years, when these predatory 
cultivators migrate to othei scenes, where they may renew their extravagant 
system of cultuie. In Bombay and t^outh India, a civilised modification 
of this system is pursued, where seed beds or even fields are prepared b> a 
method of manuring there known as ruh This consists of burning the sur- 
face soil by means of layers of dried manure, leaves and branches, &c , 
then ploughing in the ashes For a full account of this process the reader 
IS referred to the article Oryaa sativa* 

(31 Set— Indigo vat refuse (Conf* Vol IV., 401) is largely used in some 
places as a manure ; but as it is also employed for fuel in indigo ficto»*ies, it is 
not always easily obtainable Sometimes it is neither used is a manure nor 
as fuel, but simply allowed to waste,- a striking example of the careless- 
ness of the ordinary cultivator with regard to his conserving of manures. 
In some parts of Bengal the refuse from indigo vats is thought a par- 
ticularly taluable manure for the cultivation of tobacobT^nd is much sought 
after as such 

{4) GreeiMK>iluig.— This method, although very suitable for dry sandy 
soils where the summer crops arc precarious, a condition of things largely pre- 
^ valent over the greater part of India, is almost unknown to the Natives In 
the various experimental farms the production during the summer of a crop 
of horse gram (Dohehos cuufloms), indigo (Indigoferatmctona), or sun hemp 
<Crotalana jnncea), and the ploughing of this into the soil befoie the sowing 
of the w inter crop, has proved vastly successful It increases the outturn cm 
gram in some cases by more than 70 per cent , and is much to be recom- 
mended for fields where farmyard manure cannot be applied with profit, 
owing either to long distance or to vrarcitv of manure Although this 
method of green soiling ” seems to be so productive, it appears to be very 
little known to the Natives of India Instances arc mentioned in the Report 
on the Nagpur Experimental barm f>r the year 1883-84, p 13, where in 
the Chmdwara District a crop of Crotalana juncea was plough^ in, as a 
manure for sugar cane, and Professor Wallace (in his India in 1887)9 
speaking of the same crop, remarks ; — A green manuring is sometimes 
gi\cn as in Guzarat by ploughing m a crop like tag — CrOtalarta junceo*" 
Baden Powell also states that “ m some parts of the Am^AUh division a 
practice exists of occasionally growing a coarse kind of fnllet (Paniciun 
irumentaceum) which i& ploughed into the mnl green as a manure.’* 
Green soiling appears to be used consider ibly among the Indian tea 
planters, as a means of increasing the yield of tpa Between the tea 
bushes they sow a crop of mustard in rows, and, when full grown and on 
I ihc point of flowcntig, the mustar^ is dug into the ground between the lea 
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plants* covered* and left to decomTOse {Indian Agriculturist, )une i6, 
1888). In spite of its suitability to tne climate and soil of India, no very 
extensive use, however, appears to be made of this system of manuring. 
The agriculturist, either through greed or the innate conservatism of his 
character, usually prefers his meagre hot weather crop, to any prospective 
augmentation of the winter one* by methods which do not bear the stamp 
of ancestral use. 

(5) Oil-cake..— The use of the various forms of oil-cake as manures will 
be dealt with in another portion of this work (see Oils ft Oil-cakes Vol. V.) 

Ill —Mineral Manures. 

Mineral manures, although occurring in many parts of India* are 
not used by the Natives generally. They may be enumerated thus 

(1) Lime.— The use of lime as a manure is in India practically over- 
looked and perhaps fortunately so, for did the native agriculturist know its 
stimulating properties on a soil stinted of other manures, he would 
probably soon, by its help, liberate all the insoluble mineral substan- 
ces in the soil, which in the natural state W'ou Id have become slowly 
available to the plant, and thus anticipating the supplies of future \ears 
leave the soil barren. The high price of fuel is a great obstacle to its 
use in India, but in the vicmily of large towns where accumulations 
of refuse exist, the lime might be burnt with these, and thus made avail- 
able for agrKuJfT*’‘5il purpo<*es at a low cost. '1 here is no doubt that with 
judi< ious management, many lands in India might be vastly improved by 
the use of lime; but it would be injudicious, in the present state of agricul- 
ture, to furnish the ordinary native agriculturist with so violent a stimu- 
lant for the land. As a manure for leguminous crops, lime, as well as the 
next manure of this senes, gvpsum, is ver> valuable. (Conf, with Vol. 11 ., 

(2) Gypsum —Sulphate of calcium, in the form of the refuse from the , 
soda-water manufactories, ha< been used successfully as a manure on the ‘ 
S>dapet Experimental Farm in Madras. In this form it contains not ' 
only the pure sulphate of calcium, but also calcium carbonate, various i 
chlorides, sulphates, and sulphurets of calcium and sodium, a mixture w hich * 
is even more valuable as a manure, while in the neighbourhood of large ; 
towns it can be obtained at much less cost than pure gypsum. 

The results of the application of g>psiim in India haVe been very* . our- 
aglug ; the use of sulphate of lime in the Sydapet Experimental F.x- 0 so 
increased a crop that a clear profit of R 14 was realised over what was 
gained on an unmanured crop, a result due cnlirelv to the manure Its 
use as a manure, how'ever, is at present greatlv thecked by the high rail- 1 
way freight which is charged on it ; but this would probably be at ona ! 
remedied if it came into demand with cultivators. {Covf, Vol IV, 195 ) ' 

(3) Nitrates.— The nitrates of potash and soda are both employed as ' 
manures in Europe, principally on account of the nitrogen thtj contain, 
although nitrate of potash is valuable also from the potash that it can sup- 
ply to the plants. 

In Europe the high price of nitrate of potash ha<! prevented its gene- 
ral application, and, consequent! v*. nitr.ite of soda ha*; been us' *1 ; but 
in India where a coarse nitrate o| pota*:h ciiuld be manufactun.: m .t\tiv 
low cost, there is nothing to pie\ent the use of the more valuable salt. It 
is of special value as a top-dressing, applied when lh« plants are one 01 tw 
inches high, and such are its powers of increasing ' e >ield, th.it in some ' 
experiments with chemical manures made at the Madras Model F irm. a 
was Hound that an .application of one cwt per at re luarlv doubled tht ort»p • 
and gave the farmer a clear profit of thirl v rupees over what was gained 
from a crop not so manured. It is said tfiat the nitrates should be 
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L in tfwin crops combined w«h eommn •«l«, as attar checks ihe te„. 
^ / ienCT to ran to straur ; and since the common nitrate of jwssh conf4,n^ 
Se ™ sodium in considerable amount .as one of .ts .mpunW th.s 
/ itSieform moft valuable to the agnculturist. Ainwwt the same 

/ ill^JiS^toweSapp.y to the use of theni.rates of potash and soda as to 
/ alone, they only act for one season or at most two, and 

/ tbSiS rniinW effective whL employed on soils already well manured 
/ idt 12 ^ wanic substances. In England, nitrates are always employed when 
/ tte wither IS showery, and as the same atmospheric state is noi avmlable 
in India, the application of saltpetre without iirigation will not pay To get 
Its /liii value as a manure it should be applied on irrigated lands imrne* 
diatciv after irrigation {fnd Agrtc. Gnsette, 18879 564}. /n spite of the 
abunaanoe, however, with whicn this salt occurs in India, it is little used 
by the native farmers. Many of them have learnt its value through the 
experiments on the various model farms throughout the country, yet cheir 
natural aversion to purchased manures and the fact that the manufacture 
of crude saltpetre can only be conducted under license, for which an annual 
fee is chared, prevent their using this manure. Until the fiscal restriction 
is removect, at any rate ir favour of the cultivators, we cannot expect that 
the use of the nitrates as manure will become general in India. 

The protection of the salt revenue, rec^uiring as it docs, that saltpetre 
refineries should be worked under restriction, probably enhances the cost 
of production of nitrate of potash, and makes its competition with nitrate 
of soda difficult so far as the manure trade is concerned. Notwithstanding 
the largely increased demand in Europe for nitrates as manures, the ex* 
port trade in nitrate of potash is practically no larger now than it was 
twenty years ago (O* Conor, Trade Review, i888^8g). In 188B-89 the ex- 
port trade in saltpetre amounted 10420,503 cwt., while in 1884-85 it was 
451,017 cwt. Nearly one-third of this amount went to China, Hongkong, 
and the Straits Settlements, over one-third to the Untied Kingdom, while 
the remainder was distribute in small quantities to varj^us other European 
countries and to the United States. The price of nitrate of potash, now- 
ever, renders it impossible that it can compete as a manure with the crude 
nitrate of soda from South America, in spite of the greater manural value 
of the potash salt. 

• (4) Chloride of Sodium.^! n Europe chloride of sodium or common salt 

has at various times been employed as a manure, but its effects arc vari- 
able and uncertain, so that its use has of late years rather diminished than 
increased. Its employment in conjunction with nitrate of soda and potash 
has already been alluded to. It is said to enable the plant to absorb more 
Silica from the soil ; but this view is not supported bv any definite experi- 
ment It IS generally used as an auxiliary with lima or the nitrates. 
Heavy dressings of salt arc sometimes applied to pasture land to improve 
the herbage and destroy insert pests. Salt is also used to prevent the too 
rapid decomposition of manures, a purpose for which in India it might 
be employed with benefit, as farmyard manure is so rapi^l) decomposed 
that in a few months it becomes a fine mould which, although very valu- 
able, docs not answer the purposes of tfie ordinary article. 

The high price of salt in India is, however, a serious drawback to its 
use by the ordinary agriculturist, and although it has been employed on 
the experimental farms, yet we cannot hope to see its general introdfuction 
among the native farmers until some means of denaturalisation is dis* 
covered so as to render it unfit for human consumption ; awhile it remains 
fit for use by cattle and as manure. Various experiments have beeit tried 
and a large reward offered by Government to attahi this end. but as yet 
all the methods tried have been unsuccessful g pure salt being easily 
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recovered from the preparations. The methods used in Germany for the MINERAL 
denaturalisation of salt, where salt for manure is issued duty frre mixed 
with charcoal dust, phre, lamp-black or ordinary soot in different pro- 
portions, although effeclive there, would not be so in India, where the 
salt duty is much heavier, and cheaper means of restoration exist. {Spans* 

EnrycL; Encycl Brti,) 

( 5 ) Coprohte.-This name was originally applied by Dr, Bucktand to Coprollte. 
substances found in many geological strata which he believed to be the 257 
dung of fossil animals. signification ha.Si however, now been W'idened 

to include also other phosphatic concretions. Considerable interest has 
been aroused in agricultural circles in India of late >ears by the discovery 
of coprolite at Masiin in the North-Western Provintes, and of fossil b^jr.cs I 
in the alluvium of the Jumna. If these contain, as was said on their -' 
discovery, more than 50 per cent, of tricalcic phosphate, and the supply 1 
is as abundant as is anticipated, the use of the superphosphate of lime as a 
manure in India may be hoped to become more general. With regard to 
the coprolites at Masiiri, some confusion was at first caused by apparently 
contradictory chemical analyses made by dififerert authorities, but this 
was found to be due to the inequality of the fos<:»hferous strata, and it now 
appears indubitable that the greater part of the Masiiri rock is at any 
rate as valuable as the Cambridge coprolite ».trata. The desiderata of 
cheap carriage ^rd a cheap supply of crude sulphuric acid to convert the I 
Iribasic into the soluble phosphate, at present alone curtail its use. Should 
these be met, there is no doubt (hat a considerable industry in this form of 
mineral manure would arise. 

(6) Ammoniacal Liquor.— The ammoniaial liquor of gas works is Ammonlaeal 

another good manure which ought to be utilised wherever available. Of Liquor, 
course in India this is only so in the neighbourhoexi of a few large towns ; 258 

but there ms specially applicable, as it is invaluable 10 the market gardener' 

for the cultivation of vegetables. 

(7) OtherMincralMaaurcs.— Various other mineral manures, such as the Other Mineral 
commerci.'il ferrous sulphate, basic slag, the carbonates of soda and potash. Manures, 
have been used in Kurope with good effect ; but at present in India, they ^ 55 * 
are either not available, or the cost at which they can be obtained pre-j 
eludes their use bv the ordinary cultivator. 1 

(G, Watt) ! 
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Maoutia Puyai Wedd,; Fl. Br. Ind , F., y)2 ; UrticaCM. | 260 

Sometimes called Wild-hemp by early writers and also Pua-hemp.I 
Syn.oB(EHMBitlA PuYA, Hook. ; B. FRUTESCENS, Don. (not of Thunb.):x 
Urtica Puya, Ham., in Wall. Cat. , 

Vetn.— H ind.; Yenki (Limbu), Benc. ; Nepal ; 1 

kienki, Lkpcha; Piya, Kumaon ; Sat sha ytiet, Burbi. i 

References.— For. FI., 436 ; Kura, For. FI. Burm., //., 4J9 
Gamble, Man,. Timb., 323, Athtnson, Him. Disi., 317, 7^8; Rk\ If, Fib. { 

PL, 368 ; Kfw Off. Guidf to ike M us. of Ec. Bot., 124; Hotntav, lu 
Jour. Agri.^Hort. Soc., VI 1 {Old Series). 223 ; Memoir of Dekra Dovv., 

2J i Madden, in Journ. As. Soc. Beng , XVJJI., I ^622; Indian Fores^- 
ft, \ /V., 26g, £ 73 , ^5 i Watt, in L0I.& Ind. Ex. tS8^, Lomnicrcia. 

Reports. 

Habitat. — A native of the Tropical Ilimdlaya (ascending to 4,000 feet 
in altitude), distributed from Kumaon and G^h li eastward to Nepdl, 

Sikkim, the Khdsia hillS, and the As.sam Valley and thcncc to Burma, 1 
the*Straits Settlements, and Japan. 

Fibre.— Althoug 4 i many authors refer to this fibre and st.nte that it | FIB^E. 

closely resembles Rhea, and may be nreoared and used in the sane ! 261 
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manner^ yet no one seems to have performed Independent experiments 
with the poi fibre, and the available information is, therefore, of an inde* 
finite nature. Dr» Oampbeira description of the fibre, published in Royle's 
Fibrous Plants, is the only complete account available up to date. The 
following extract will be found interesting f— 

Description . — The leaf is seTrateo, of a dark green colour above, 
silvery white bdow, not hairy or stinging ; and has a reddish pedicle of 
about three inches long. The seed forms in small currant-like clusters 
along the top of the plant, and on alternate sides about an inch apart. 
Two small leaves spring from the stem at the centre of and above each 
cluster of seed 

The Pooah is not cultivated but grows wild and abundant- 
ly in the valleys throughout the mountains of Eastern Nep^l and Sikkim, 
at ^e foot of the hills skirting the Terai to the elevation of x,o(x> to a,ooD 
f^ and within the mountmns up to 3,000 feet. It is considered a hill 
plant, and not suited to the plains or found in them. It does not grow in 
the forests, but is chiefiv found in open clear places, and in some situations 
Overruns the abandoned fields of the hill people within the elevations which 
suit it. It sheds its leaves in the winter, throws them out in April and 
May, and flowers and seeds in August and September. 

Wksn It is cut down for use when the seed is formed ; this is 

the case with the common flax in Europe. At this time the bark is most 
easily removed and the produce is best. After the seed is npe it is not 
fit for use, at least it is deteriorated. 

•• How Prepared.^ As soon as the plant is cut, the bark or skin is re- 
moved. This is very easily done. It is then dried in the sun for a few 
days ; when quite dry, it is boiled with wood-ashes for fimr or five hours ; 
when cold, it is beaten ^ith a mallet on a flat stone until it becomes rather 
pulp), and all the woody portion of the bark has disappeared ; then it is 
well washed in pure spring uater and spread out to dry After exposure 
for a da> pr t\(o to a btight sun it is ready for use. ^,}Vhen the finest de- 
scription ot fibre is wanted, the stuff, after being boiled and beaten, is diub** 
cd over with wet cla> and spread out to dry. When thoroiighK dr\ the 
clay is rubbed and beaten out ; the fibre is then ready for spinning into 
thread, which is done with the common distaff. 

• " The Pooah is principally used for fishing nets, for which it is 

admirably adapted on ,ic count of it.s great strength of fibtc <ind its extra- 
ordinary power of long resisting the efmts of water It is alsr) used for 
making game-bags, twine and ropes. It is considered w ell adapted for 
making doth, but is not much used in this way< 

*• Dr. Falconer recognised the Pooah as the Bcehmeria frutescens, 
of Botanists, common at lower elevations on the Himdlaya from tjinrhw ill to 
the Sikkim hills (Ganges to Burr.ampooter). In the outer hills of G.irhw^l 
and Kumdon it is called Pooee^ and the tough fibre is used there for mak- 
ing nets. ^ In Darjiling, B. frutescens goes by a similar name Pooah and 
the fibre is used for similar purposes It was first described bv Thunberg, 
who distinguishes It from the textile species, Boriunerit (Ortica) nivea, 
which grows there in abundance. • 

«*(Siptafn Thompson, to whom the specimens of the AwaA fibre were 
sent, says of it, that ‘when properly dressed, it is quite equal to the best 
Europe fla *, and will produce better sail-cloth than any other substince I 
have seen in India. I ol^serve from Dr. Oampbeira comtnunication that 
mud is used in the preparation, which clogs it too much, &C. My Superin- 
tendent, Mr. W, Rownee, who understands the nature of these substances, 
tells me that if potash were used in the prepanitiofl (which is invariably 
done with Russian hemp and flax) instead of clay or mud, that the colour 
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would be improved, the substance rendered ea^ to dress, and not liable to 
so much waste in manufacturing ’ *’ (Roylty Fibrous Plants^ 368-^^70) 

Ihe above quotation regarding Maontia Puyaand the incidental allusion 
to it in the remarks regarding Rhea have very nearly recorded all that has to 
be said The large bale of the fibre shown at the Co’onial and Indian tx* 
hibition, and which was obtained from As'^am, was either, as Messrs 
Cross & Sevan suspect, a badly prepared sample or the fibre is quite | 
worthless 'Ihc former explanation would be in accordance with ill pre 
vious reports, for, although admittedlv inferior to Rhei, it would be bird to 
believe that a hbie so popular with the fishermen could be so utterly worth 
less as Messrs. Cross St Sevan’s anilv*^is wouid make it out to be 
The following demonstrates the results of their chemical examination 01 the 
fibre : — 

Moisture • • . . . . . • . .112 

Asll «. a •••••82 

Hydrolysis for 1 hour 10 1 p c Na^ . . . , • 62 7 

Cellulose 32 7 j 

According, therefore, to Messrs. Cross k Sevan’s observaiiors, 
Maoutia Puya would be the It \st worihv fibtt in Indii, since it has the 
mxt to the lowest amount of cellulose and loses mert of its weight under 
h\drolysis than iny other fibre cxiinined hv them Ir the r rcin.ir) f re- 
gnding the ^bre, bu t ver, these distinguished vhemsts affirm “ A i irge 
bile of this fibre was shown -at the Colonial and Irdixn Exhibition 
and by experts pronounced ident cal with Ulic i It no>v ’■en^airs to be 
carefully asrertxincd in Indi i whether there, wculd be anv idvsntagein 
ciiltiviting this p) int in place 'f Bcekmeria&ivea We can on\ repeal 
wh it we ni\c said elsewhett, tbit e\er\ effort she uld be put forth in India 
to ascertain the ptculi inties of c\er\ j I int allied to R ea. In some respects 
the true Rhea is tcK) strong, and a Rhei-liKe fil re, a little inferior jr point 
of qinlitv, that could be more ctsilv cu tivatcd and more cheaply separated 
from the twigs, would in all probability prove a more profitable and more 
acceptabli fibre than Rhea, which has occupied, and justlv occupied, the 
minds of experts for the last few years. 

“ 1 he sptcimen of this fibre exhibited was very inferior in many re- 
spetts It IS introduced here, as presumably its rightful pi ice^ v nor; 

mally prepared. 

“ Not only was the specimen inferior in point of prcparUion, but was 
found in the microscopic e\ imination impossible to isolate the uliirr ite 
fibre, bv reason of its breaking up under the needles Manv of ♦be fibres 
of the URTiCACt r show this undtnev to brittleness, but with sptciii 

FIBRE. 


attention to cultitation ard the conditions ol growth, Ihtse detects can ir i 
all probabilit\ beremovtid I 

It IS needless to add an\ thing further except to emphasise what his i 
alreadt bfen said—namel>, (hat if Messrs Cross & Sevan s anaUsis be 
confirmed as representing tht hbrt an effort should be midc to rep’ ^'e its i 
culti\ation with the true Rhc i or Chmvgriss, or at il' c\erts to strt that 
consignments of Pox are not sent, to Furope undir the nimc of Rhea, 

The above compilation appeared in the public itun cJ * b\ the 
writer— Selections fr<im the Records of the Government ot Ind i (/ ol, 

Pi II , it has since transpired that ♦^h^bieof sup 

posed Pot fibre examined by Messis Cross, Bev n, fit King w in i 
probabiht> not Pot In (^mnection with the pr^ nation ot tie fibre*, hr 
the Imperii) Institute an authentic simple of thnt fibre his been «eLurfd 
On tills subject Mr Gammie of Mungpoo, Darjiling, furnishes the fo love* 
ing information .—“The whole san pic has been prepared bv the meth^ 
pursued by the Nepilese and Lepchas. , 
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FIBRE. ** The bark is peeled of! the stems in long strips ; boiled in water thick- 

ened with common wood-ashes until it is pulpy ; then as much as possible 
of the adhering bark is separated from the fibre by alternately beating with 
a wooden mallet and washing in cold water After this the water is rins^ 
out, and each bundle of fibre is thickly covered with a paste of micaceous 
claj , and dried When thoroughly dry, the clay and the remaining bark 
are easily shaken oft, leaving the hhrc in a state fit for use If hbre is 
required free from dust, it is repeatedly rinsed until the water runs clear, 
and then re-dried 

“The white or bluish- white clay found here and there near streams is 
preferred, as it gives the hbre a good colour 

“ 1 his clay, by being fused with fire, is re converted into common mica- 
ceous, schistose stone 

“ It the appearance of the fibre is of no consequence, yellow clay is said 
to be as effective 

1 do not know whether the action of the clay is altogether mechanical 
or not A few samples which were prepared by treatment with lime and 
cha^k were coarse in appearance and rough to the touch , those treated by 
clay, on the other hand, were soft and silky Although the Pooa is rather 
a common plant, it is seldom gregarious to any extent as far as 1 know , so 
that the collection of a large quantity entails an expenditure which must 
exceed the \alucof the fibre exti acted I obtained fi\e maiiuds of stems, by 
contract, for three rupees per maund, but 1 question if 1 could obtain them 
at the same rate agam, as the people had to search far and wide for even 
that quantity At a moderate estimate the further cost to manufacture the 
fibre wis five rupees, making a total of twenty rupees 

“ The fresh stripped bark weighed 63 Ib and yielded only 4. Ib of fibre 
The cost of producing one pound of fibre would, therefore, be five rupees 
“ Pooa IS chiefly used for fishing nets and lines I am told that formerly 
the Lepchas made cloth from it, but the conti action and expansion reidilv 
caused in it by atmospheric changes made it uncomforUblc and undesirable 
for wearing apparel 

It would thus seem that little hope need be entertained of obtaining this 
fibre from the wfld stock Should it prove of value (when Mr. Gammie’s 
^sample has been submitted to commercial and scientific tests) and to 
possess advantages over that of Rhea the plant would have to be cultivated. 

266 MARANTA, Gtn. PI, IIL, 649. 

A genus of SciTAUiN FA (the Ginger Family) named in honour of Marantf, 
a Venetian botanist and physician of the sixteenth century It givrs its name to 
theTiibe MARANTPAandischararWised by having a t<^rmind lew-flowered but 
branched panicle, the flower- bomcon slender cbracteatt peduncle wiih nanow 
deciduous sheathing bracts at the origin of th** ramifirations Corolla lube 
cylindrical, often gibbous staminal tube contained within the corolla, peti- 
I loid with a solitary anther on one side C^vary by abortion i-telled and 1 - 
seeded with two small empty cells. Fruit ovoid, somewhat oblique with a fleshy 
green pericarp. 1 h^re are some ten species in the eenus, all natives of America, 
with one or two widely cultivated in the Old World on account of the starch 
contained in their tubers • 

267 Maranta arundinacea, / /'/. Pr. Ind., VI ^iqS , Shtaminka. 

West Indian Arrowroot — A name given to distinguish it from 
East Indian, the produce of Curcuma angustifqlia, , — sec 
Vol II, 652-655. V VGer. 

Arrow.rooj, Fr . , Amfrikanischfs Starkmfhi Arrowmeiji , 

Sjrn. — It seems probable that M ramosissima, , IF**// , and M INDICA, 
Tume, are synonyms for a cultivated lorm of M ARUNDlNACfcA, Linn, and 
are not specifiealiy distinct, |ls some writers maintain 
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Introdnctioa of, into India. (G, Watt) MAl^NTA 

' arundinacea. 


Vtm^’-^Tikkor (tfekhur), H)nd.; TavkU^ Mar.| Ararut, Guz.; K4aka 
n0shast€ht Dec. i Xuvamaviior hiamau,TAM.; TavaJksha, Kan . ; K 4a, 
Kughei, Malay} PenAma^ Burm. It seems probable that all the verna- 
cular names here ffiven, strictly speaking^, refer to the starch obtained from 
East Indian arrowroot— Curcuma aaglistifolia— though they are doubt- 
less now-a-days given to any form of that farinaceous substance. 


629} V. S. Dispenu,^ tsth Ed., t6g3 ; O'Shaughttet^y, Beng. Dispens.o 
647 S Bent. & Trim., Med. PL, 26$} Smith, Ec. Die,, 2$: ^horft 
Manual of Indian Agtic., 3ot / Atkinson, Him. Diet. (Ko/. X., N.-W. JP. 
Cap.), 704; Stmmonds, Tropical Agriculture, 347 : Bombay, Man. Rev. 
Acets., io3} Gaoetteers : -^Mysore and Coorg, /., 70; Agn.-Hort. Soc. 
Ind.:-^Trans., II., 79-^^ SgS, 41 /i • Journal {Old Series), //., 2/5, 
262, 2^, 3i6, 36s ; HI. (I'roc ), 167, 243, 282} VIII. {Proc.), 24. 

Habitat, ^Histoiy, ft Food. — Authors are agreed that the name arrow- 
root was derived from the alleged alexipharmic properties of the plant. 
The iuicc of the fresh root was etnplo^cd by the Mexican Indians as .in ex. 
ternal application against the action of the poison \ised on their arrows. 
7 he earliest authentic mention of the plant occurs in Sloane’s Catalogue 
vf Jamaica Plants (1606). \shcre it is called C)k«<i India tadtee alba 
alexiphdtmdce. It was first discovered in Dominica, thence sent to Barba- 
docs and, snb^c jucntly, to Jamaica. Patrick Browne (in 1756) mentions 
it as cultivated in gardens in Ja»vaica, and, in addition to alluding to its 
alexipharmic virtues, informs us that ** the root washed, pounded fine, and 
bleacned makes a fine flour and .starch,** \\hich was «inmeiimes used as 
food when provisions wae scarce. In 1750, Hughes History of 

Barbndoes, 221) spoke of the starch made from the roots as far excelling 
that of wheat. 


According to some writers, arrowroot was introduced into England by 
Houston about 1732, but in Benny’s History of Jamaica (272), 24 cases 
are said to have been the first consignment to England, ani these were 
exported in 1799. Some confusion seems to have oeen made by writers 
both in Europe and India between the farina from this plant and the East 
Indian arrowroot, if not also with tapioca, the Brazilian arrowroot. There 
appears to be no doubt of the fact that all forms of the arrow 10)* pla^t 
were derived originally from America. The so-called arrowroot t*» India, 
referred to by Bentley & Trimen and others under the name of blarsAta 
indica, a spec ies which had narrow'er, sharper, and smoother leaves than the 
ordinary plant, was either Curcuma angustifoUa or one of the ca^^iest intro- 
duced forms of Maranta, which came to India before the first record of 
introduction. That the true arrowroot plant must have been introduced 
about the beginning of this century, there seems no doubt, but in Bengal 
at least it dianot attract attention much before 1830. The earliest mention 
of a plant belonging to the genus Maranta is curiously enough associated k 
with Sylhet* Thus Wallich, in 1833, recognised the plant, which the A§ri.^ 
Horticultural Society of India had been cultivating under the impression 
that it was the true arrowroot, a^being ** Maranta ramosissima introduced 
mto the Botanic Gardens from 5 vylhet about iw'elve years ago ” This, he 
said, was quite “different from the West India M. arun£nacea.” The 
Sylhet plant was probably the M. indica of some writers, but, as remarked 
above, the more recent authors confused that with C ircnma angustifoUa, the 
arrowroot plant of Southern and Western India.* \Ve have thus no record 
of the intr^uction of M. ramosissima into S\lhet, nor for that matter into 
Indfh, nor indeed have we anv d.stinct record for M. aruodinacea, hut that 
they are both Amcriedn pla nts there seems no dc ubt. I f ary form of Maraqf a 
be a native of India, the singular silence vif Roxburgh (for he alluded to 
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arrowloot as an American plant only which yielded a similar fmnacer>us 
substance to that obtained from Curconm aogustifolia) would be dimcult to 
get over; indeed his silence practically proves that, in his time at least, the 
true arrowroot plant hid not been ever introduced. In the Xllh Volume 
(i 8 to) of the Asiaiick Re^tarches, for example. Roxburgh says : « I shall 
only add, on the subject of this nutritious powder, that it j? very similar 
to the powder w'hich is obtained in America from the roots of MarauU 
amndiiuicea. .and which is knowm in Europe W the name of Indian arrow* 
root.” Ainslie, who wrote sometime after Roxburgh (1823). says that 
^ Maranta aruadinacea has lately been brought to Ceylon from the West In* 
dies, and thrives well at the Three Kories^ wTiere arrowroot is now prepared 
from it and reckoned of the finest qu.ihty.” It is remark/ible that Wallich, 
if he meant that M. ramosissima was a native of Cachar, should not have 
said so, since he must have known that that opinion w*as oppo<^ed to Rox- 
burgh and Ainslie. Voigt \Hort. Suburb., Cal., 575) speaks of it in 1845 as 
cultivated in the West and East Indies; he.idds, that it flowers in the rainy 
season, from which fact it may be inferred that it was, at the time he wrote, 
regularly cultivated in India. Firminger, who in i86t brought out the 
first edition of his Manual of Gardentnfr in India, while comparing the 
arrowroot of Curcuma angustifolia with the true article, <^avs : I cannot tell 
why any but the genuine kind should be produced at all in this country, or 
whether any difficulty is experienced in the cultivation of M. arundsnacea 
on the Madras side ; in Bengal the plant may* be obtained in any abund- 
ance, and cultivated with the greatest ease.’ Dr. Jameson states too, 
that it thrives in the Saharanpur district and throughout the North-West 
Provinces,” 

The earliest direct mention^ of the introduction of Maranta to India is 
the passage to w’hich reference has been made The Agri.^FiorUcuUural 
Society of India obtained roots from the Cape of Good Hope. These 
were cultivated and gave a net profit of K2. 307-10 from 4 btghas of land, 
planted inMSxi. A demand for roots thus arose, and sbe Soi'iety distribu- 
ted all they had and were prevented from indenting for a further supply 
from the Cape by Dr. Wallich*s report, that the plant could be had in Syl- 
het. No mention is made of the true West Indian stock having been pro- 
/:ured, but doubtless it is grown in India now, though it seems probable, 
from the facts here mentioned, that the form known as M. ramosissima 
must have been widely distributed, and is thus probably cultivated by many 
persons who are ij^orant of its not being the best West Indian arrowroot. 
The available information on this subject is, however, so imperfect that 
little more can be done than to indicate, as already done, our imperfect 
knowledge. 
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Method op Cultivation and Preparation op the Farina* 

, 1st, Bengal . — The account given by F irmi nger may, perhaps, be accepted 

as the best statement, although, of loursc, he says nothing as to the extent 
of its cultivation, and his description is of a general nature, hence more or less 
applicable to all India The root.” he writes, “should be put in the ground 

in the month of May. Drills should be m*ade about three or four inches deep 
and two feet apart, in which the roots should be laid at the distance of a foot 
and a half Crom one another, and the eartli covered over them. As the 
plants grow, they should be earthed up in the same manner that pi^atoes 
are. They love a good vich soil, and plenty q{ water dui’ing the time of 
their growth, which latter, inde^, they get naturally, as tneir growing 
time IS during the rains. They bear their small white flowers Hbout 
i^ugust, and in January or February the crop may be taken ufj for use. A 
month or tw'o previous, however, water should be entirely withholdeni to 
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allow the roots to ripen. They are of a pure ivory-white colour, and should cultiva 
be as larjpfe as moderate-sUed carrots. The smaller ones should be reserv- TION, 
ed for a fresh planting, and the pointed ends also of the larger ones, at the 
extremities of which the eyes arc situated, should be broken off, three inches 
in length, and kept for the same purpose. 

The mode of preparing the arrowroot is very simple. The roots after 
being well washed should be pounded to a pulp Tn a wooden mortar, which 
may be hired for the occasion from the ba/ar. The pulp should be thrown 
into a large vessel of water, which will become turbid and milky, a portion 
of the pulp remaining suspended in it as a fibrous mass. The fibrous part 
should be lifted up, rinsed, pounded again in the miirtar, thrown again mto 
the water, lifted up a second time, rinsed, and then thrown away. The milky- 
looking water should be then strained through a coarse cloth into another 
vessel, and when the *^imcnt has settled, the water should be poured 
gently off and clean fresh whaler pourM upon the st'dament 'I his, after 
ha\ing been well stirred up, should be striined through a fine cloth, and on 
settling the water should again be carefully and geull^ drained away. 'Ihe 
sediment, which is then fine pure arrowroot, should be dried on sheets of 
paper by eimosure to the sun. " 

In the journals of the A^ri-Hortii ultural Society of India frequent 
mention is made of Chulia Nagpur arrow r(K)t. Thus, Dr Mouat reports 
on a '>ample prepared in at Puruli i. In the smie \ear Babu Sumbu 
Chunder Ghose forw.irded to the Socict\ twelve canisters of anowroot 
grown and manufactured at Birbhuni. The report on these samples was 
to the effect, that the farina w'as of exrePent quality, well prepared and 
dried, without any disagreeable odour or fl ivout. '‘It forms a good jelly, 
and IS well adaptml for all the purposi's to which this mild and nutritious 
substance is applied. ” 

At the Colonial and Indian Fxhib'tirm exceller Isamples of arrowroot, 
prepared and tinned in the Kuropein metluKl, wetc shown b\ Mr. H H. 

Abdoollah of Colootolla near Calruni It is known that sAeral other 
makers produce arrow nv)t whuli successfully competes, both m quality 
and price, with the imported powder, but definite particulars as to the ex- 
tent of cultivation are nut avail ible. 

2ndt 'Vorih” Western Provinces and Atkinson writes : ** J " s root n-W. P ft 

has been successfully cultivated in these prosinces. The tubers ai ' f*Ady Oudh 

tor digging in January, and should bo sc^-aped and well washed *iefore ZJ2 
being powdered, in order to remove the acrid poisonous juice. An ordinary 
pic*ce of tin punched with holes makes a good gr'iter. After beirg washt^d 
the powder should be dried in the sun hoftno being stored. The arrowroot 
produced from these tubers at IlaldwMni, fneir Naini TAl, by Mr Fraser 
has been pronounced by experts both here and m Kurope to be equal to the 
best West Indian arrowroot." In a rtpnet of the Lwknow Horttculturol 
Society, 184^, mention is made of the despatch to Calcutta of a s.imple of • 
arrowroot made from the plants grown in the gardens. 

3rd, Madras.— The extent to which the true arrowroot is cultivated in Madras. 
South India cannot be discoverod. Many writers allude to arrowroot, 273 
however, and speak of it as an important crop, but very probah . chief 
article of trade is the East Indian form Curcuma angustifolia. It is signifi- 
cant, however, that Sir Walter Elliot (fV Aitdh.,tij) should state that M 
ramosissima, Wall , the Pdla ganda of the Tdegu m ile is “wild in all the I 
hill forests." That name, according to Moodeen sheriff, would appear to 
denote rather Alptnia Galanga, and Sir Walter does not refer to Curcuma 
ftogustifolia, allhough,,whilc dealing wi!i» Curcuma sp (tlie iVahka posupu), 
he remarks that it is "wild Turmeric, C. moiitana vcl angustifolia? " li 
Acems thus probable that he made theduistakc, by no means infrequent 
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about the time he wrote (1850) of regarding the wild arrowr^t India as 
M. lamoslssinuu Shortt, in. an essay on arrowroot cultivatiojin Madras, 
gives a somewhat incoh^'rent account of the difference between Blarmotaand 
Curcuma. He, however, furnishes certain facts which must he acc^ted as 
applicable to both forms since he docs not say of which he is dcriling. 
Although the writer is therefore unable to jfive any information as to the 
relative extent to which theSe plants are cultivated, Shortt's essay may be 
here quoted Arrowroot is largely grown in Travancore,* in Malabar 
ai»d other districts of Southern fnaia. The farina is manufactured in a 
rough and rude way; attention is nor given to the cultivation of the plant, 
so as to increase the quantity and quality of stanch. The mode of cul- 
ture followed by the native producer is to roughly plough up sufficient 
land, level it, and plant out the rhizome or root stalks, at about one foot 
apart either way, before the commencement of the rains. Thereafter 
little or no attention is given to the crop. As a rule, manure is seldom 
used and the plants are not irrigated, except, perhaps, in exceptional 
instances, whilst crop after crop is taken off the same soil, 

“ For the prop»‘r and scientific culture of arrowroot, care should be taken 
in the selection of the soil. The crop grows best in a soft, loose sandy soil, 
or a somewhat porous loamy one, which admits of the rhizomes forming 
readily and enlarging to their fullest extent. The land should be well 
ploughed and freely manured with rotten farm-yard manure, which should 
be thoroughly mix^ with the soil. It should then be levels land formed 
into beds of a convenient size, so as to admit of the plants being irrigated 
when necessary, and the plants should be planted out 2 feet apart either 
way. On these hillsf we prefer to place out the sfeed stalk in lineJs, 2 or 
2 1 feet apart either way, and when the plants have attained a height of 6 
to 8 inches, to dig a trench, one foot wide, between every two lines, about 
half a Coot deep ; the soil thus obtained is used to ridge up the line of 
plants. This plan will also prove useful if il becofflb necessary to irrigate 
the phants, which can be done by the trench between the lines, if care 
is taken to keep the ridges along the lines of plants well earthed up at all 
limes. The plants should have plenty of room to enable them to form large 
^ clusters. 

“ For seed wc generally prefer the root-stalks with their fibrous roots 
broken up, and the stalks cut short to about four inches in length. The 
first inch or two of the rhizomes will also answer the purpose of seed, 111 
fact any portion of the rhizome of the size of an inch, containing a joint, 
will answer the purpose equally well. The rhizomes are fit to be taken 
up in about nine or ten months. They are planted out in the month of 
March and taken up in the following January or February. After the 
plants are put out, they arc hand-watered twice a week, till they become 
established, but, where facilities exi^t, other modes of irrigation may be 
resorted to ; and about once a month the field should be weeded, the earth 
loosened freely around the plants, and the stalks kept well earthed up.” 

Dr. Shortt furnishes an estimate of the expense of cultivation which 
amountb to R50 per acre He then adfis : — ** The average crop of rhizomes 
produced on an acre of land is 2,500 pounds, yielding 400 pounds of farina, 
the average is one-fourth the quantity of the cormtiSi bi^l tor safety 1 have 
fixed it at one-siNth the qu.intity which at four annas the pound will real’ze 
Rioo; the retail price arrowroot is from ij annas to Hi the pound, and 
according to my estimate, deducting R50 for cost of cultivation, there is a 
balance of R50 as the net profit. With care and attention in the^ultivn- 
tion and preparation of the arrowroot, the profit* wll be found to exceed 
^ the estimate greatly.'* 

# 1 . — — — — “ 

• Conf, with Manthot, pp. ite & 161 , | f Shevamyt. 
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Dr. 8hoptt*s description of the process of manufacture does not mate- 
rially differ from that given above by Firminger, and it need not, therefore, 
be reproduced here. 

4th, £fc»w/^/iy.— Graham {Cat, Bomb. PL, 212) alludes to Maranta 
rasnosiaslfiui, Wall, {PL As, Par, j t., 2S6) as a native of Sylhet which had 
been introduced into Bombay by Mr. Nimmo,from Fiengal. ” It has nu- 
n»erous longclavate tubers, and much resembles the West India arrowroot 
{Wall,). The dry air, sa>s Graham (quoting Gibson), of the Oercan in 
tlie cold season seems to affect its development. Oalzell & Gibson in 
their Bombay P'lora repeat the same statements under the iwo names, M. 
Zebrina and M. ramosissima, two plants which Graham, and correctl\ so, 
kept distinct. In Dr. W Gray's sketch of the botany of Bombay" the 
rem.nrk occurs, ** M. arundinacea, the {West Indian arrowroot, exists in a 
few gardens, and, judging from us luxuriant growth, is capable of being 
profitably cultivaied in Bombay.'* 

5M, Burma.-- Mason savs ; “The true arrowroot plant w^s introduced 
several years ago bj Mr. O’Riley, and is beginning to be largely culti - 1 
vated. The arrowroot made is not inferior irv quality to any imported ; I 
while it is sold for half the price, at a good profit. A gentleman at ‘ 
Tavoy has sold a considerable quantity lor exportation this year, and has 
orders for mor* a thousand pounds of the next crop’* {Burma ami 
Its People, 507). Mention is made of Mr. O’Riley’s introduction of the 
root into Burma in the Proceedings the Agri •Horticultural Society of 
India (1S44). He there states that he had been so successful with the’few 
bulbs of Maranta arundinacea furnishetl to him by the Society that he in- 
tended to extend its cultivation considerably. Mr. O’Riley adds that, with- 
out exceptibn, the persons to whom he had given tubers had pronounceci it 
superior to Speed's, and that as the gardens of the natives possess a fine 
free soil of the richest description, he considers its introduction into Tenas- 
scrim Province of some importance. In the same year Majo»* IJ. Williams 
sent to the Society s^imples of a bulb and farina prepared from it w Inch he 
considered f<ir superior to arrowroot. He then remarked “the arrowroot 
plant grows all over Airacan and is eat-'n as a vegetable." From this it 
would be difficult to know what either of the two plants alluded may 
have been, but very probably neither of them wcii. Maranta. In atef 
communication, however. Major Williams furnishes fuller details om 
w'hich it would appear that Dr, Wallich determined his bulb that yielded I 
a far superior arrow nxil to the true plant to be Tacca pinnattfida. But ' 
the Airacan arrowroot, which was eaten as a vegetable, does not appear 
to have been determine. Could it have bten the sweet cassava which in 
Assam, about the same time as the above appealed, was also stated to be 
plentiful and to be eaten «is a vegetable^ 

Maranta dichotoma, see Phrynium dichotomum, Po,xb ; Vol. VI. 
MARBLE, Hit//, in Man, Gcol. of Ind,^ 111 , 4J5 — 6S6, 

The term marble is gcoiogicillv rcMi'ctcd to limestone or carbonate of 
hnie cap;Cblc of receiving a polish.* It occurs in several differcrt .ns, two 
c»f which are uniroloiired, vto., while and black, while main varieties are 
streaked and.parti-coloured. 1’hc vcming or colouring is derived from the 
* presence of accidental minerals, frequently metalh o\ides, also :n many 
cases from Imbedded fossi^sholls, cor.ils and othef oit,anisms. 

Marble, Mallei, GeoL of Iml,^ IV, {MintralQgy)^ iso, 

Marbre Fr ,; Marmor, OVr,; Marmo, Ital, 

Vern.'— Kalai-ka-j* attar, Shah^nt'ak^adi, IllNU. & Paf; 

Pulalani, marmar, Malay.; Sunj^i-marmar, Pers. 
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280 


Ka* adaman- 

aalam, 

281 

White. 

282 

Black. 

283 

Yellow. 
28* 
Grey. 

285 

Vein^ 

286 


SaUoJ. 

287 

Burma. 

288 


The subject of the occurrence of MARati in India has already been dis* 
cussed, together with that of limbstonf^ in the article Carbomatb or 
Limb, Vol. 11., i43-«-iS2. For more detailed information the reader is 
referr^ to Ball^ in Mart. Geology of India, 1. c., in which the subject has 
been v erv fully and elaborately discussed. 

The following note has been kindly furnished by Mr. Medticott on the 
extent to which marble is worked in India 

Marble of inferior quality is found in the metamorphic rocks of the 
Peninsula and the Himdlaya, but the only place where it is worked is in 
Rajputana, where the marbles of Jaipur and Jodhpur are celebrated over 
the whole of India. The marble rocks at Jabalpur also yield marble (a 
dolomite) of good quality, a block sent to the Pans Exhibition having been 
declared to be equal to Italian marble for statuary purposes : as a rule, the 
beds are much jointed and crushed, so that it woula be difficult to obtain 
large blocks in any quantity.*' 

Mr. F. R. Mallet in his Mineralogy gives the following analyses of 
three well-known Indian dolomites : — 




1. 

11. 

III. 

Calcium carbonate 

• • 

. 55*48 

59*7 

605 

Magnesium carbonate . 

• • 

. 43 S5 

378 

387 

Ferrous carbonate 


•36 

. 

... 

Oxide of iron and alumina • 



i‘o> 


Insoluble • • • • 


. *61 

*»> 

3 



100 

90*3 

99*5 


I. The white saccharine marhie of the Jibalpur rocks referred to above as equal 
to Italian stone for statuary purposes 

11. Light grey sacchaioid, and III., white, almost crypto-crystalline marble from 
the fiti river. Western Duars. 

In addition fb the Rajputana marbles referred to by Mr. Medlicott, 
records c^xist of the stone being worked, to a small exttj^* in other parts of 
the country. Thus, it is stated that the shell-marble ot Kerudamangalam 
IS made into table-tops, paper weights, and sm.ill ornaments in Tnchmopoly. 
This marble, when polished, is of a dark grey colour, and is marked like the 
well-known “ Purbeck ** stone with white sections of included shells (Man^ 
' of Tnchmopoly Dist,,6Q). .... 

Mr Baden Powell states that a yellow marble called Shahmaksadt ob- 
tained from Manairi, Yusuf/ai, is cut into charms and ornaments in the 
Peshdwar district {Pb. Prod ^ ^7). He also mentions white, black and 
grey marble from Delhi ; an inferior mATb\e, Kaltft-kn^patfar,iron\ ICirnaal 
in Hissar; grey marble from Bhunsi in Curgdon ; black marble from 
I^shmfr ; and a form of translucent marble, sa/atd-pattar from Shdhpur. 
Most of these marbles, however, are used like limestone for making fine 
qualities of chunam, A veined marble iahri) found in the Kowagarh hiWs 
of Rawalpindi is occasionally worked into cups and ornamental objects, 
but the cost is great on account of the hardness of thq stone and the 
absence of skilled labour. The pillars of the pavilion in the garden of 
Bairam Khdn at Attock are made 6f this beautiful stofi^ (Rdvtalpindi 
Gaslit)* An inferior form of marble is frequenl in the Sutlej Valley 
which docs not appear to have been worked, fhe b&tutifUl semitranspa- 
rent white marble obtained from the Toygun hills in Upper Burma ifl 
extensively used for C/irving the well-known sitting and reBumbent figims 
of Gaudama, to be found in the pagodas, bcc., of many parts of that 
country ^ 

lyiargosa tree, see MelUi AzadimebU, Linn.f Meliacbr ; p. 21 1 . 
MarigiOldi see Caleadola officuudiff Linn, s Compositai ; Vol. 1L» 24* 
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[ sit;e ; Vol. VI., Pt. II. 

Marigold) African—the genda of India, see Tagetes erects, ; Comfo* 

, [ Ind. III., J09. 

Marigold Burr, see Bldens tripartita, Unn.i Compositje ; FI. Br. 

Marigold, French, see Tagetes patnla, C0HPOS11JB ; Vol. VI., Pt. II. 

Marigold, Marsh, see Caltha palufitriSf Linn, : Ranunculaceok ; Vol. 
Marjoranii see Origaaum vulgare^ Linn,: Labiatje. 

Alarking^ Nut TrcCi see Semecarpus Aiiacardiiim» Linn, ; Anacar* 

[0IACB-« ; Vol. VL, Pt. I. 

M ARLE A| Roxh, / Gen, PL, r Cornaceje. 1 

Marlea begonisfolia (begonifolia), RoxS,/ FL Br, hid,, //., ^43 ] 

Syn. — M. AFFINIS, Dene.; M. TonEnTQSK, Endl, ex Has^k.i^XACiCAK- 
FIUM TOMENTOSUM, ^/ume; D. ROTUNDI FOLIUM* Hns&k,f StVLIDIUM 
CHINBNSE. Lour, ; StYKAX JAVANICUM* Blume, 

•*^*"“*®P^**** & T; found in Sikkim at altitudes of from 6*000 feet to 

9*000 ieet 

Mar/, ja, (Sylhet), Assam ; TVmiV* Nepal; Palet, Lfp- 
Cha; O^rkum, budkal, tumbri, N.-W. P.; Kumaon; Sialn, 

(Wardwan); Pro/, Kashmir; Mandrd, bodard (Bi/s); (Che- 

NAB); Tilpaitra, ckii pattra, jTarAift, ( |hblum); Padld (Ravi); Budi^ 
ndr, memakd, (Kangra) Pe. ; Tapuya, Burm. 

R^erencjM.^PojrA,* PZ. Ind,, Ed, C,B,C., 326: Brandis, For , Pi,, 231 • 

^«re, Per. FL Burm,, L, $ 44 * 545 S Cambie, Man, Tirnh,, zu : Stewart, 

* Mta, FI , Ind, Bat,, /., pt, I,, J44; Baden Powell, Pb, Pr,, 

SSS : Atkinson, Him, Dtst„ 3 n ; huhan Forester , XJII,, 57. 

Habitat.— A tree (often small, but sometimes attaining a height of 60 
feet)* found throughout Northern India* at altitudes from 1*000 feet to 6*000 
feet ; common from the Panjdb to Bengal and Burma. Distribute to 
China and Japan. The variety alpina is met with in Sikkim where it as* 
cends to 9*000 feet. 

Fodder. — The leaves are sometimes given as fodder to cattle and 
goats. (Stewart) (Conf, with Vol, IlLo 430), 

Structure of the Wood. — Wood white* soft, even*grained. Weight 
43lb per cubic foot (Gamble), 

Domestic Uses.— “The wood is used for houses in S>lhet ” (Roxb.), 
MarmelOSi see ^gle Marmelos, Corr,; RuTACEis ; Vol. 1 .* 117. 

Marmots, see “ Rata, Mice* Marmots Vol.Vl.* Pt. I. 

Marron* the French for Castanea vnlgans* Lam,, which see, Vol. 11., 227. 
Matron d’eau, the French for Traps bispinosa, Roxb , ; Vol. VI., Pt. II. 
Marrow, Vegetable, see Cucurbits Pepo, DC,: Cucurbitac£.s, Vol. 

[II.* 641. 

MARRUBIUM, Linn,; Gen, PL, II., 1206, 

Mamibium Malcomii, Dali,, see Mlcromeria capitellata* Benth,: 

M. vuinre, Linn.; FL Br, Ind,, IV,, 6jia IP" Labiate. 

This plant occurs. in the Western Temperate Himilaya : 

Kashmir b^ween 5 and B,ooo feet.^ Stewart an^ one or two other authors 
allude to this plant* but adbarently its medicinal properties are not known to 
the Mple of India. 

Medicioe.~In Europe^ it enjoyed the reputation of possessing bitter 
tonic properties for whicn it was useful in many complaints. It still holds^a 1 294 

M. 294 


FODDSa 

Leaves. 


TIMBER. 

201 

DOMESTIC. 

Wood. 

292 


393 


MEDfCINB. 

Plant. 


i88 


DicHoimry of iko EeonoMU 


MAllSDBNtA 

tenadssiiiiiu 


A strong: Fibre. 


KBDICmg. 




GUH. 

Caouiehotte. 

206 

nen. 


MBDICINE. 

Fruit. 

298 

2Q9 


place in the American Pharmacopoeia where it is described as laxative in 
uurge doses ; is given to increase the secretion £rom|the skin and occasionally 
from the kidneys. It was formerly regarded as deobstruent, and was re* 
commended in chronic hepatitis, jaundice, amenorrhoea, phthisis, and va« 
rious other chronic affections. By its mild tonic properties ^it may exercise 
a beneficial influence, but H has no specific property, and hence it is now 
mainly.used as a domestic medicine (U, So VispfHs,, t^ih Ed.t 926). 

MARSDENIA, R. Br. / Gen. /V., 7 /., 772. 
Marsdenia Royleii Wight ; FL Br. Ind.. IV., gj; AscLSPiADsa. 

Vem. ^ if (Himalayan Districts), Hind.; Murkila, KumaON; P«- 
ihor (Chcnab); Tar, veri (Salt Range), Kurang (Simla), Pa. 

Referaoces.— arandM, For. FI.,s 33; GambU, Man. Timb.. 266 ; Stomart, 
Pb.Pl, i4S! Wight. Contr. Bot.Ind.,4Q; Atkinson, Him. Dist., 3 t 3 % 
7ff4; Rcylr, Fibrous PI. Ind.^ 30$ / Joum. Agri.^Horti. Soc. Ind., XIV.. 
44 ; (ATsw Ssries) /., p4> 

Habitat. A large, twining shrub, of the Eastern and Western Himi* 
laya. At Simla it ascends to altitudes close on 7.000 feet, but is most plen* 
tiful at about 3,000 to 5,000 feet. In Sikkim it is mentioned as met with 
at 4,000 feet. It may, therefore, be described as a w2^m temperate plant. 

Gum. — ^The milky sap contains caouTCHOUC, but in so small quantity 
as to be of no value. 

Fibre.— It yields a fibrb, of which fishing nets and strong ropes are 
manufactured. This hps not, however, been scientifically examined, so 
that no opinion can be passed as to its relative value to the fibre of the 
next species. Royle mentions, however, that a sample of this fibre was 
sent to the great Exhibition of 1851 from Nepal. The plant might be ex- 



tropical species. Mr.W. 6oldatream, the Deputy Commissioner of Simla, 
saw an exceptionally large fish being hauled in from a stream in that dis- 
trict, the line being of so fine a quality as to excite his astonishment. He 
was shown the plant from which it had been prepared, and judging from 
Mr. Ooldstr6am*s description it was very probably the species here 
' dealt with. The writer is not at any rale aware of any other Himdlayan 
plant that would yield a fibre of the strength requisite for fishing lines. 

^ M^cine.— The unripe fruit is powdered and given as a cooling medi- 
cine {Stewart). 

M. tenacissima. Wigh/ & Am. ; FI. Br. Ini.^IV., 3 Si 

RAjhahAl Hemp. It. 59°' 

Ssrn-~ASCLtPIA9 TBNACISSmA, Foxh. ; A. TOMXNTOSA aud A. aCHINATA, 
Hsrh. Madr.; Gymnrua tbnacissima, 

Vtau-^Tongus, Hind.; fiti (Riimahil Hills), ehiti (Palanow), BgNO.i 
ftfiL Central India i (?) Bomb.i Jiti, ^ti, Tau.j ATn- 


Bohol 

rumd-aH. SIN9. 

Refcteacea.— geira., FI. Ind. 


o 




Jort. Sub. Cat.. 

2or ; Gambia, 
^hi. Contr. Bat. 
f Chris^. Com. 

_ 

^out/As. Soc*P„\l. {tsij). VII. 

^nr m P an 

XIV.. 


, BdhC.B.C.. 2S9: Voigt. 

S37; Brandis, For, FI.. 333 ^ Kura. For. n. Burm.. . 

Man. Timb., 26$; Trimen, Cat. Ceylon PI., 55 1* I 
Ind.. 4i : Atkinson. Him. Diet., 794 i R^le. Fib. PI.. , 

PI. and Drugs. VI., tt, 37 ; Isotard. Paber^making 
four. Cyclop.. Y^. II.. 986 f Smith, Die.. 22i ; Kem 
Mus. of JEf. Bot..p7 " “ “ ‘ 

Series) Proc., Ixxt . ; 

IV\. laxia. / Indian Forester. IX..jn4j E.. 195 # 5^/ XIV.. 

, mm. Agri.^HorH. Soc. Ind, (Old Series). III,. 2 ii-’ 229 t IXn / 
fa5/ (Hem Series) IV.. Pro. 55/ VII.. Pro., yi, 
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Rojrl* calta thb Uie Jetee Fibw. It ts remarfiable that a plant which yields 
ip valuable a and a caoatehoucdiould, practically, be nnknown to 
the people of India. Indeed, by following the utual line of reasoning, baaed 
on vernacniar namss, the plant might be viewed an doubtfully a native of 
India, whereas it is nowhere cultivated, exiate only in a wildstate. and ia. 
therefore, undoubtedly & native of this country. 

Habitat.— A elimbmg plant, distributed throughout the lower Hima- 
laya (ascending to 5,000 feet) from Kumion to Assam and Burma : also 
found on the lower hills of Ben»t— Ra|mahalp Chittagong, ic. The 
plant is fond of dry barren locafities, twining on the bushes and small 
trees. It might be extensively cultivated. 

Gum.— A milky juice exudes from cuts on the stem, which thickens 
into an elastic substance, or caoutchouc which acts in the same way as 
India rubber in removing black lead marks [Roxburgh), 

Fibre.— Very little more can be said regarding this pibrr than has 
already appears in the volume of Selections from the Records of the Gov- 
ernment ot India published ^ the Editor of this work. In Spans' Encyclo^ 
padia (p. 982) it is stated : ** The bark of the stems yields a valuable fibre, 
which is extracted by cutting the stems into sections, splitting them, diy'ing 
them, steeping them in water for about an hour, and scraping them clean with 
the nails or wnth a stick. The hillmen simply dry the stems and altogether 
dispense with reMing. About 61b of clean nbre is a good day’s work. The 
fibres are fine and silky, and of great strength, a line made of' them breaking 
at 248S1 dry and 543ft wet, as against hemp at 158 and 1 90ft. It is used 
locally for l>ow-strings and for netting.” According to Roxburgh the 
plant was discovered in 1800. During the rains,” he sajs, “ the natives 
of Rdjmahdl cut the shoots into lengths at the insertion of the leaves, 
peel on the bark, and with their nails, or a bit of stick on a board, remove 
the pulpy part.” 

The figures given above in Bpons* account of the fibre are those first 
published by Roxburgh, and the facts appear to have been coiqpiled from 
Koyle’s acccount of the fibre [Fibrous Plants of India, 304), Royfe 

Q adds that "the plant is suited for better purposes than rope-making, ' 
ss not being eligible for this purpose, from its comparative rarity and 
mode of preparation. Mr. Taylor remarks that it might, however, be 
easily cultivated {Jour, Agri,~Hort* Soe,, 1844, V„ 221). One of the chiefr 
features of this fibre is its great elasticity, since it is, according to Royle, 
the second best of all the fibres in India. 

Only a very small amount of it was shown at the Colonial and Indian 
Exhibition, but the sample was universally admired. Some of tiic experts 
indeed viewed it as a very superior quality of Rhea. According to 
Messrs. Cross, Bevan & King’s chemtco-microscopic examination of the 
fibre, it is very considerably superior to Rhea. The following table 
exhibits the results obtained by these chemists 


Maradenia tenaclsstma 1 
Bahmeria nlvea (Rlica)| 
Linam (Flax, European) 
Calotropis firiK^otea , 
Crotmlaria (Sun*henip) . 
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To allow of comparison four other fibres have been shown alongside of 
Maisdenia (the RdjmahdU Bowstring). That fibre heads the list in per* 
centage of cellulose and loses considerably less than any of the others^ 
either under hydrolysis with cgttstic soda or in the acid purification, while 
it holds the third place in tMreased wei|fllt by nitration. These are facts 
the value of which cannoilbe over-estmiated. They point the fibre out 
as being, hom a scientific stand-poit.t, far more worthy of experimental 
cultivation than Rhea or any of the other fibres with which in the above 
table it has been compared. The one point of uncertainty regarding it, 
which practical experiments alone can solve, is its yield of fibre per acre as 
compared to the cost of cultivation, — in other woras, the price at which it 
could be put down in the textile markets. The ultimate fibres are 5 to 20 
mm. in length, eg., nearly as long as those of flax, and two or three times 
as long as those of sunn*hemp or of jute, though of course very much 
shorter than the fibres of Rhea. But from this point of view Rhea stands 
by itself, as its ultimate fibies (40 to 200 mm.) are far in excess of any 
otherk nown fibre. Messrs. Cross, Bevan & King say of MarsdeniSr 
** Next to Rhea it must rank in point of fineness and durability, and we 
cannot urge its claims to the attention of Government in too strong terms. 
If it can shown that the fibre could be cultivated at all, it might then 
become a question whether the haha or Rhea could be produced the 
cheaper.** 

It seems probable that to arrive at good results the long young twigs 
of the plant had better be treated by some chemical decorticating process, 
such as that of Favier, instead of being cut into short lengths and decorti* 
cated mechanically. The shortness of the fibre*ribbons, as usually met 
with, would presumably be viewed as unfavourable, but since thisis by no 
means a necessity it might be well to adopt some process of decortication 
that would produce ribbons the full length of the twirrs. 

The plant is too scarce and unimportant-looking fq^its merits to come 
by the usual "private enterprise” means to be recognised by the manu* 
facturer. It must be cultivated, and that too perhaps for a good many 
years, before a final opinion can be pronounced. It is a climber and does 
i not appear to grow either rapidly or profusely, but there is no knowing what 
it might do under careful management. Very likely the allied species M. 
Roylei might, as suggested above, be found a more suitable species for ex- 
perimental cultivation, but of course in warm temperate regions only, such 
as Kulu, Simla, Kumdon, Kashmir, the Nilghiris, &c. It might indeed be 
e\^n possible to grow it in the warmer parts of Europe. Marsdenia is, 
however, too valuable a fibre to be longer ignored, and it would serve 
a public good were the various Botanic Gardens and App^i.-Horiicultural 
Societies to take its experimental cultivation under their special charge. 
Were the cultivation of*M. teoaciastima to prove remunerative, the plant 
might be reared in every hedgerow of India, but, being a climber, diffi* 
cultics exist with which the Indian cultivator of fibre crops has not as yet 
attempt(*d to deal. In order to avoid these difficulties — the expense and 
trouble of constructing supports for a climbing plant*-it would be a good 
step to ascertain whether it could be^’^duced to crawl of^er the ground 
instead of requiring support. Although, as stated, it ndlight be grown 
in every hedgerow over the entire length and breadth cf the plains of 
India, success could alone be ensured by the production of a stock that 
might be planted in the usual way over a limkra area. 

Marsdenia tinctoria^ Br, ; FI. Br. Ind , IV., 34 / Wight, Ic.,d. 389* 
Syn.— Marsdbkia monostachya. Wall . ; AactspiAS tihctoria, Roxh. / 

PSRGULARIA TINCTORIA, Sprang.; P. PARVIPLORA, B/mM#.; Cv NAN- 

CHUM TINOBN8, Harb* 
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Vem* — Riyong^ (Tbksta Vallbv)* Bbng.; Kali lara. Nhpal; Ryam, 
Lbfcha; Moi^wai, mohOea, BvtiU. ; Jordm-aillar, Sumatra. 

Referoncet.— Fi> Ind., Bd. C. B. C., 22$ : Voigi, Hart. Sub. Cal., 
$37 / Brandis, Far. Ft,, ^ 2 ; Kura, For. Ft. Burm., II., 20t j Gamble, 
Man, Timb., 2657 CorUrib, Bat. Ind., 40 ; Grab., Cat. Bomb. 

PI., iig; Mason, Burma & Its PaapU, 5/0, $01 ; McCann, Ihes and 
Tans, Beng,, 126: Liotard, Dyes, Balfaur, Cyclop., Vd. 11, , 886 ; 
Indian Forester, XI., 326 / Xll., Apt., ty ; Gazetteers Proas., 

I.,82; IV.,lxxiv.i Agri.^Hort. Soc, ind. Trans., VIII., 8g ; Jour., III., 
23t, 232 ; VI., so, 51, t42, 143 / X., 2g3-294^ 

Habitat,-- A tall, climbing shrub, of the North-Eastern Himilaya and 
Burma; occasionalfy cultivated in the Deccan and elsewhere in India, 
but only experimentally except in Burma where it assumes some impor- 
tance ; distributed through Sumatra, Java, and China. 

Fibre — Like the preceding, this species yields a fibre, but the plant is 
collected more on account of its dye tnan its fibre. 

Dye.- The leaves of this climber yield Indigo. This fact has been 
published repeatedly, hut apparently never put to commercial test. On 
this subject Roxburgh wrote:— "The leaves of this plant yield Indigo, 
as mentioned by Mr. Marsden, and by Mr. Blake, in the first volume of 
the Asiatick Researches. I have alsq extracted it from them by hot water. 
The few experiiF'^nts 1 have yet made do not enable me to say positively 
in what proportion they yield their colour, but it was of an excellent 
quality ; and as the plant grows very readily from Ia)ers, slips, or cuttings, 

1 think it very well worthy of being* cultivated, particularly as it is per- 
manent like the Nerium** (Wriglitia tinctoria), *'so that a plantation once 
formed will continue fora number of years, and if we are allowed to 
draw a comparison between the leaves of this plant and those of Wrightia 
tinctoria, the quantity of colour they may yield will be in a larger propor- 
tion than that from the common indigo plant. ” ** Some more experi- 
ments 1 have made with the leaves confirm what is above related^ not only 
respecting the quality of the Indigo, but also that the proportion is con- 
siderably greater than is obtained from Indigofera tinctoria. I have, 
therefore, warmly recommended an extensive cultivation thereof.** 

Throughout the Journals of the Agri.^Horticultural Society the subject 
of Marsdenia Indigo is here and there referred to, but up lo date no ad- " 
vancement seems to have been made towards utilizing the substance. 
For example, a sample was communicated in 1S44 by Mr. C. O’Riley of 
Tenasserim to the Society. Commenting on that sample Griffith gave the 
extract from Mamdefi^^/fistoryofSumatra alluded to above by Roxburgh. 

*' There is another kind of Indigo, Marsden says, called in Sumatra 
iaratn akar, which appears to be peculiar to that country, and was total!\ ' 
unknown to botanists to whom 1 shewed the leaves upon my return to | 
England in the beginning of the year 1780. The common kind is known ! 
to have small pinnated l^ves growing on stalks imperfectly ligneous ; 
This, on the contrary, is a vine, or climbing plant, with lea\t?s from three 
to five inches in length, thin, of a dark gfreen, and in the dried st.iie dis- 
coloured with blue stains. It yielAs the samcd}e as the former sort ; (hc\ 
arc prepared also in the same c^ner, and used indiscriminately, no pre- 
ference being given to the yfe above the other, as the nati\es informed 
me ; excepting inasmuch asA^ Taramakar, by reason of the largenc.«s of 
the foliage, yields a greater proportion of scdiiJicqt.** 

Mason alludes to the fJet that this indigo pl.int is, to a certain extent, 
cuUiwated b> the Karens and sometimes the Biirmans. This is said to be 
a creeper indigenous In some parts of Ihe countrV' and which \ields a good j 
indigo, “though not equal lo the Rnellia »Strobilanthes) indigo.'* Drury,i| 
upon what authority is not known, sa>sx *' M. tinctoria is cultiwitcd in 
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Northern India, being a native of Sylhet and Burma. The leaves yMd 
more and superior indigo to the ladigofera tinctoria, on which account* it 
has been recommended for more extensive cultivation This would ap« 
pear to be a too liberal reading of Roxburgh’s statement. No record 
exists of its b«'ing cultivated in Northern India and Bengal excwt, per^ 
haps, the plants raised by Roxbutrgh in the Botanic Garden, Calcutta. 
This subject has too long remained, however, in obscurity ; it would seem 
well worthy the attention of planters. If any one of the three species of 
Marsdenia could be ^own with the double object of affording dye and 
fibre, it seems probable the maceration to extract the indigo might prove 
an initial stage in the separation pf the fibre, and thus render it possible 
to cheapen both products. The fibre of Matsdenia /s of such extreme 
fineness and strength that, if produced commercially, Rhea and China 
grass would most probably be driven out of the market. It seems prob* 
able that, in India at least/the Boshmeria fibres will never become impor« 
tant crops. The Marsdenias ate natives of this country, could be readily 
cultivate by cuttings, and, being perennials, they might be grown at 
small cost. Every tning in fact po>nts to the superior claims of these 
plants over almost any other of known economic value which has not as 
yet found a place in European commerce. 

MARSILEA, Linn. 

A genus of Cryptogams named in hotionr of Oount Marsigli, the 
founder of the Academy of Science at Bologna. 

Marsilea Quadrifoliai Lmn,; Baillon^ TraiU de Boianique^ Midi- 

\caU Crypiogamtque^ jg ; Marsilraceje. 

Vem.— Beno.: Chatom aruk, Svntal ; Pafiu, Kashmir; 
Tripaiiraf godkt, Ps. ; Mudugu idmnra, munugu tdmara, thuk-hnta- 
iura, ehttHrtia kkra (according to Elliot), Tst. ; ChUigina soppu, 
Kan. 

Rdrereuces.— Ft Ind„ Ed C.BX., 745 ; Hart, Sub, Cal,, 

739 / TkwaiUs^ En, Ceylon PI,, 379 ; Data, & Ctbs,, Bomb, FI , 300 ; 
Stewart^ Pb PI , 266 ; Burmann, FI, Jnd,^ Sj 7 ; Grah, Cal. Bomb, PL 
243 ; EHiol, Ft, Andhr,, 117, 120 ; Stewart, 7 ourn. Bot. Tour in liaotira 
Itn Joum,, Agri.’Hort. Soc. Jnd., Vol. XIV., 6 ) , Rev, A Campbell, 

* Kept, Kcon. Prod., ChuttOfNagpur, No, 7989 ; Atkinson, Him, Dtst., 

322 ; four. As, Soc , P. //., No. !/,, t867, 9 i ; Gaaetteers -N.- IV. P., /., 
36 ; iV,, Ixxx; Mysore and Coorg, ; /., 7/ ; Indian Forester, XIV , 390. 

Habitat.— This sub^aquatic plant (closely allied to the ferns) is found 
growing abundantly on the margins of tanks in Bengal and northwards 
to the Panjdb, also on the hills up to 5,000 feet. 

Food.— It is regularly eaten as a pot-herb by the natives of Bengal, 
and probably in the Panjab and other parts of India. The same species 
occurs in France where, according to Bailfon, it is eaten in times of scar- 
city. Two other species, M. binuta, R, Br. and M. Drummoodii, R, Br., 
form the well-known nardd, of Australian writers, so often mentioned as 
furnishing food to travellers in that country. From these 0 sort of coarse 
bread ana a gruel or broth are made. .Mr. J. H. Malden (Native Plants 
of Australia, says that the "is much relist|^ by stock. It 

is, however, letter known as yielding an vasatisfactory hiiman food m its 
spore-cases/^ ^ 

MARTYNIA, Lmn. ; Gen. Pi., II., 1035. 

Martynia diandra, Glox.; Ft. Br. ind., IV., jS6 ; Fedaune^. 
Tiger Claw or Devil's Claw. * 

Mgni.—Hnthaiori, bicku, HiNO.; Bagk noki,Bwa. yShernAi, BuHku ; 
Bag lucha, Sahtal ; Shew nki (tiger^claws), N.-VV. P. ; BiehA hatha- 
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(aifrait)* Pb.s Vinch 4 (PoitOB t acorpioii)^ Bomb.; VirukA, Mar.i 
Caruda mukku (hawk’s beak\ Ulu kondt cMtu (Scorpion's tail), Tbl. 
All the above vernacular names are dearly of modern origin and denote 
the hooked fruit. 

Refereocea.— A. M.. Sd. C.B.C.. 406/ Stewart, Pb.PL.tjg, 
Elliot, FI. Andhr., $9, tSo; Fev. A. Campbell, Fept. Econ. Prod., Chutia 
fiagpur. No. 9i66: fymock. Mat. Med. W. Ind., 2nd Ed., 555 ; Badon 
Powell, Ph. Pr., 364; Gaoetteer .-^Bombay, XV., jJq; Indian Forester, 
XII., App, 18, 28 1 Indian Agriculturist, Jan. t88o. 

Habitat* — An American weed now common in the Gangetic plains, 
Chutia Nagpur, Bombay, and elsewhere in India, it is a rank coarse 
herb with capsules beaked by strong curved spines. 

Oil. — The Rev. A. Oampbell states that the Santals distil a medicinal 
OIL from the fruit ; he does not mention the purpose for which the oil is, 
however, used. 

Medidne.— The FRUIT is officinal in the Panjdb bazirs iStrwari). It 
is sold in the drug shops as an antidote to scorpion stings, hence the name 
Bichu, Hind., and Vinchu, Mahr. Its properties are very likely entirely 
imagina^, being suggested on the theory of signatures from the resem- 
blance 01 the sharp hooks of the fruit to the sting of the scorpion, the claws 
of the tiger, Ac. A writer in the Indian Agriculturist dwells on this pro- 
perW of antidote to venomous bites and stings. 

Spkcial Of<pions.--§ “The fruit has received the name Bichu (scor- 
pion), not from its use in scorpion bites, but its two curved hooks which 
resemble the tail of the scorpion. It is a useless substance {Assistant 
Surgeon S. Arjun Ravat, L. M., Girgaum, Bombay). 

ICastich or Mastache* see Pistada Lentiscus, Linn. Avacarviacem • 

[ Vol. VI., Part I. 

MASTIXIA, Bl . ; Gen. PL, /., pjo. 

Mastiada arborea, C.B. Clarke, FI. Br. Ind. II., 74$ ; Cornack*. 

Syn*'— B ursinopetalum arboreum, Wight, Iq., t. 955, * 

Vtni.-~-Diatalta, Cevlon. 

References.— JAwai/es, En. Ceylon. PI., 42: Beddome, FI. Sylv., t. 2 j 6; 
Dale. & Gibs., Bomb. FI., 28 ; Gamble, Mon. Timb., 2ti ; Lisboa, U. 
PI. Bomb., 82 ; Indian Forester, X., 34. 

Habitat*— A large tree with dark green foliage found in Carbar, the 
Nilghiri Mountains, and in Ceylon at altitudes of from 4,000 to 7fioo 
feet. 

Stroctm of the Wood.— Said to be of good quality, but no definite | 
information exists regarding it. Beddome remarks that it is very abun- ; 
dant in the dense Western Ghdt forests, from Kanara to Cape Comorin. 
It is thus doubtless of considerable importance to the people, though its 
properties do not appear to have been investigated. 

M. tetrandra, C. B. Clarie Fl. Br. Ind., II., 74S-. 

Beddome, in rcducinff Wight’s BurataopeUlom to Mastixie. refemd 
this name to the above species, remarking that the “ tetrameroiis form is 
certainly not a distinct specicc. ^ both forms occur on one and the same 
tree.'* If this opinion be conQ^ed, the name of the tree should be M. 
•rboreu, Bedd. / 

MATRICARIA, Linn. ; Gen. PL. II., 4 ^ 7 * 

Matricaria ChamomiUa* Linn. ; Fl. Br. Ind., Ill . 515 ; Composite. , 
YyERMan Chamomile or Persian Chamomiie, the true mcJidnAl | 
Chamomile Ifcing Anthemta nobtlis, Linn.; see Vol. 1 ., ib4 

Syn.— M. SUAVBOI.ENS, Unn. 
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Vttn,-~-B4bunih, babAna, suieiful (Trans Indus), PR. ; Bdb4n4, Guz.; 
Bdhunaj Arab. ; Bdbunah, Psrs. It seems probable that the above 
names are more frequently given in India to the imported drug Anthemis 
nobilis (which see), than to this plant. 

References.— FL Ind., Ed. C.B.C., 60s; Stfwart, Pb, PL, /17 ; 
Dymock, Mai. Mea. W. Ind,, 2nd Ed., 44S ; Ftuck. & Hanb., Pha»ma^ 
cog., 3!S6 ; U. S. Dispens., /5/A Ed., g34 ; Btnt. & Trim., Med, 
FL, 155 ; 5 . Arjun, Bomb. Drugs, So ; Year Book Pharm., 1S74, 6 j6 ; 
Baden rowell, Pb, Pr., 3 $ 7 . 

Katntat.— A much branched herb found in the Upper Gangetic plain, 
and distributed to Northern Asia and westwards to the Atlantic. 

Oil. — An essential oil is ‘obtained by distillation, which, to a certain 
extent, possesses antispasmodic properties, 

MMtcine. — It does not seem necessary to do more than indicate the 
literature of this drug. It is in India, as in Europe, only used as a substi- 
tute for true chamomile, and though it might be easily supplied at less 
price than the imported article, it is scarcely, if at all, used in India. The 
dried flowbr hfads are officinal, and are said to be stimulant, tonic, and 
carminative. They are employed in constitutional debility, hysteria, dys- 
pepsia, and intermittent fevers. The warm and strong infusion of the 
flowers is emetic, while a weak infusion acts as a tonic and febrifuge. 
In flatulence and colic, chamomile otl is generally regarded the most effec- 
tual of all remedies. The Indian Pharmacopoeia says the babunaka phul 
forms a perfect substitute for the European Chamomile (see Anthemis 
nobilis). *Mn Persian works the flowers are described as stimulant, 
attenuant, and discutient. There is a )R>pular opinion among the Persians 
that the odour of the flowers induces sleep and drives away noxious 
insects; they also say that the chamomile tea applied to the genitals has 
a powerfully stimulating effect (Dymock), 

MATT, COBALTIFEROUS.,. 

Matt, Cobaltiferous. 

Since the datp on which the article Cobalt was written, an interesting 
correspondence has taken place regarding the '* cheep or cobaltiferous 
matt found in certain parts of Nepal. As this is of some interest, the op- 
* portunity has been taken to refer shortly to the subject in this place, leaving 
the reader, for a full detail of the correspondence, to consult the Selections 
from the Records (f the Government of India, Revenue and Agricultural 
Department, Vol. /., 6t, or the Indian Agriculturist, November s88g, 
663. In January 1888 a parcel of ** cheep'* was forwarded by a Mr. Ricketts 
to the Resident in Nepdl with the information that there were several 
smelting mines of the stuff, and that it is only obtained close by the copper 
mines in Nepal.’’ The name of the locality is ** Kachipatar, Argah Zillah, 
Sowrobhar. about 80 miles north of Doolho. The price on the spot is R30 
to R35 per maund, and they sell it here ” (at Doolho) ” from R40 to R50 
per maund.” A sample sent from the Resident in Nepdl to the Govern- 
ment of India, Revenue and Agricultural Department, wns subjected to 
an analysis and thus reported on by Director, Geological Survey of 

India: “The sample of •cheep,* sent you by Mr. Ricketts in June 

last, and forwarded to this office, has bceiranalysed by Mb** E. J. Jones 
with the following result ; — \ 

Lossatido'C . . • • 0*40 Cobalt ,. . . . 13*97 

Insoluble in acids . . • 0*70 Iron .... 68*83 

Sulphur • • ‘ • • • 30*41 • 

Dr. W. King then stated that, from latest a\’att'able Inform ation,cobal- 
Wide was worth £71 7 per ton ; that 5 tons of ” cheep ” would ytdd 1 ton of 
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the oxidcj and at Mr. Ricketts' valuation could be obtained for from >^270 
to ^*455 ; and that, therefore, there appeared to be a fair margin to allow of 
the matt being profitably evported if obtainable in sufficient quantity in I 
answer to this report the Resident of Nepiil stated that, according 10 Mr. | 
Ricketts, the present supply is about 4c o maunils a year, and that this 
might, in all probability, be Incre.^scd by a greater demand. j 

Since the date of the last letter (October 1S89), no record exists of any 
attempt having been made to export the matt.*’ 

MATS AND MATTING. 

Mats and Mattingf. 

Sjra.— Mattem, Dut., Ger, ; Nattes, fr.,' Esteiras, Port,, Sp. ; Stuoje, p 
S rOJB, It. ; PROGOSHXI, Rus. ; HaSSIR, Turk. I 

Vem.— C/ra/Zof, Hind. ; Motha, Kumaon; CAa^at, Pb. ; Chattai, Guz.; I 
Ttkar, bogor, galeran. kla^a, ^Ialay. 

References.— Pb. Pl„ App., pj; The Journal of Indian Art.III.t ' 
#0, 14; Report of Commercial Conference. Colonial and Indian Exhibition' « 
3 g Baden Powell, Pb. Pr,. 5/7 • Pb. Manufactures. Bs, 3 o 3 : Royle, Fib* \ 
PL, 2J4; Bxrdwood, Indian Arts, //., Mukkarji. Art Manujactures ' 
of India, 3to ; Grierson, Behar Peasant Life, 150; Balfour, Cyclop., I 
II., Sf/i f Settlement Reports g Central Prove., Vpber Godavert Dist., 48, j 
44; Pan/db, Peshawar Di ig; Munaffargaih Diet., lo 3 ; Manuals — | 
Madras Administration, /., 36 i g Cuddnpan DUi , S Admn, Reports, 
Bombay, r87i-y2, 3^g, ; Reports {offittah — Kumaon, 2Bo. } 

U is not intend^ to deal in this w^ork with the subject of Mats and 
Matting further than to afford a ke\ by which the reader may be able to dts- 
cover the chief materials employed in their construction. The references 
given above may, however, prove u.seful to persons desirous of discovering 
detailed accounts of the vanous methods pursued in manufacturing mats. 
Sir Qeorge Birdwood alludes very briefly to some of the more famous 
mats, such as those of Pilghdt on the Malabar coast ; Midnapur, “ admired 
for their fineness and classical designs of the mosaic-like patterns of 
stained glass” ; Sitalpati or Eastern Bengal cooling mats, us<M for sleep- 
ing on ; darmd employed in Bengal in the construction of huts : Sedge or 
Mddue mats much prized for carpeting floors : and Sylhet ivory mats. 
But there are many others, such as palm mats, bamboo mats, reed mats, 
dib or Tsrpha mats. Aloe and Munj mats, &c., &c. • 

The following are the more important plants used in mat«makt: g 

Agave americana, Linn. 

Aloe fibre mats are now largely made in Madras, Haziribdgh, Buland- 
shahr, &c. ; Vol. I., 140. 

Anmdhtiiaria falcate, Nees ; Vol. I., 335. 

A stunted Himalayan bamboo. 

Bambuia, Dendrocalamiis, and other forms of bamboo ; Vol. I., 3S7. 

Some of the finer coloured bamboo mats met with in India are prepared 
in Midnapur and Madras. In some parts of Bengal, bamboo matting is" 
used in the construction of huts in place of Darma, and in Burma, Assam. • 
and the North-Western Provin«s this is nearly ahva}s the case. 

Borasstts flAbeltifomiis, Linn, 5<^4- j, 

Calamoe, several species, but j^efly C. Roteng. Linn. 

Cane mats, see Vol. I/, 98-102 (Conf. with Hoey, Trade and Manuf - ! 
N. Ind„ 72-7S)* 

Cocos nucifers, Linn, | 

•I'wo kinds of mats are made from this palm— one, and by far the most j 
important, from thep coir (see Vol. II., 432); the other, by plaiting the 
leaves to form what arc known as Cadjans (sec Vol. II., 433), • ' 
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There are doubtless other materials used, especially among the hill 
tribes of Assam, but the above embraces the more important matting as 
well as basket materials. 


MATTHIOLA, Sr. ; Gen. Pi , /., 67. 

Matthiola incana, S. Sr.; Ft. Sr. Ind.^ /., /j// CauciFEaa. 
Purple Gillv Flower or Common Stock, 

VenL-^Todri safid. todri lUa. PB.; Todri safed, SiND. 

References.— & Gibs., Bomh. FL, 41 Stewart, Pb, Pl.t t4t Pharma* 
cog. Ind., /., t20f Dymock, Mai. Med. W. Ind., 56 ; Murray, PI. and 
Drugs, Sind, 48 ; Balfour, Cyclop. Ind,, III., 907, 

Habitat.— Cultivated as a cold season garden annual throughout India, 
but on some parts of the Himalaya it becomes a perennial M. odoratis- 
aima, Br., is a common indigenous species on the higher ranges of the N 
W. Himalaya. 

Medicine.— *The seeds are of three kinds — yellow, red, and white j used in 1 
infusion in cancer; are expectorant; mixed with wine given as an antidote j 
to poisonous bites {Dr. Emerson). According to Stewart these seeds con- j 
stitute one of the kinds of todri which are reckoned aphrodisiac I 

{p. a: 

MAYODENDRON, Kur%, Prelim. Foretl Kept. Pegu, App. D., 

( NIACEA. 

Mayodendron igneum, Kurt; Fi. Br. Ini., IV„ j#a/BiGNo- 

Syn.— Smathodba ignba, Kurt, Jour As. Soc, Beng. {1871), Pi, 11 , t 77 . 

VtxtL^-^Mawkpyit, Shan ; Ekartt, ? Burm. 

Habitat. — A tall tree with a girth of about five feet, found in Martaban 
and distributed to Ava and Yunan Mr. Oliver, Conservator of Forests, 
Upper Burma, has recently furnished a specimen of this tree, together with 
the alKive vernacular names. He remarks that it occurs in the moist for- 
ests of the Namyin valley. • 

Structure of the Wood.— Definite information does not exist regarding 
the timber of this tree, but presumably, like the other members of the order 
to which it belongs, it is soh and of inferior quality. 

Meadow saffron, see Colchicum autumnale, Linn,; Liliac^le VqI. 

Pi. 

Mecca Balsam, see Balsamodeudron Opobalsamum, Kunth, ; Burse- 

[race*, Vol. I., 369 . 
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MECONOPSIS, Vig,; Gen, Pl„ I., 5-?. 
Meconopsis aculeata, Royle, III, Him, Sot, 67, /.. / J (colour of 
flowerc wrongly shown as pink); FI, Br. Ind.; /., nS; Papaverace*. 

Vem.-^GMddi bdm (Jhelum), Giidi (Ravi), Kanda (S0TI.EJ), Kantaa 
(Simla), Pb. 

References.— 5 /mar^ PA. PI., 69- Boi. Mag. i. S4S^s (rSkaughnessy, 
Beng, Oispens,, 1S4; Pkarmacog Ind., I.,it2; CfeerWrrrs 
P., A'., 404 ; Panjdh,^mla District, 12. t .s • 

Habitat. — A spiny herb^eous plant with pale blue flowers; fouml in 
the Western Himalaya Mm Kashmir to Kumion, at altitudes of from 
10,000 to 15,000 feet. ^ . J • • 

Medicine. —The ro err is officinal in Kashrbfras a naitotic, and is in 
Chumba regarded as poisonous. 0*8haughnessy mentions having given 
a drachm of an alcqholic extract to a d<^ without producing any percep- 
tible effect. 
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Meconopsis nipaleosis, DC.; Fl., Br. ind., I., itS. 

Syn.— PAMveR PANicutATUM, Dm. 

Rfd*ttacts,-~Pkarmaceg. Ind., J., ti 2 1 GatHtter, N,-W. P,, X.,J 04 t 
Honicher^er, Thirty -ftw years in the East, //„ 3o6, 3S2. 

Habitat. --Found in the temperate Himalaya at altitudes from lOpOOo 
to 12,000 feet, in Sikkim and Nepdt. 

Medicine. -According to Honigberger the root is officinal in ICashmir, 
being regarded as a narcotic. 

Me Wallichu, Hooh; Fl, Br, Ind,^ /., iig, 

' H^itat.-— A slender, stellatcly pubescent and softly hairy plant, met 

, with in the Temperate HimAlava at altitudes of 9,000 to [0,000 feet. 

Medicine.— -It seems that this and the two preceding species possess 
similar properties. The authors of the Indian Pharmaco^riphia appear 
to have examined the root of the present species, and their analysis may, 
therefore, be here reproduced as expressing all that is known regarding 
these Indian drugs. 

Chemical Composition.—** The root dried by exposure to air, and 
reduced to a fine powder, lost 8 per cent, of moisture at ioo*C. The ash 
amounted to 12*7 percent., and contained a marked amount 'of manga- 
nese. The alkalinity calculated as KHO, after separation of lime, was 
equal to 8 6 per cent. Digested with light petroleum ether, ‘48 per cent, of 
a pale yellow, viscid, transparent, odourless extract was obtained. With the 
exception of a few white flocks the extract was soluble in absolute alcohol. 
On spontaneous evaporation shining laminae separated,* which under the 
microscope consisted of rhombic plates and needles; oil globules were 
also visible. The alcoholic solution of the extract was strongly acid. 
The amount of crystalline matter was too small to admit of the nature 
of the fat acid being determined. After exhaustion^ith light petro- 
leum ether, the powder was dried by exposure to air, and then digest- 
ed with etfier. On evaporating off the ether, *41 per cent, of a fragrant, 
soft, indistinctly CQrstallifie residue w^as left. The extract was heated with 
I dilute hydrochloric acid, and the soft, yellow, insoluble residue separated 
by filtration. The acid solution was rendered alkaline with ammonia, and 
dhen agitated with ether. On separation of the ether only a minute trace 
, of residue was left, which did not respond to alkaloidal reagents. The 
' yellow residue insoluble in HCI was treated with ammonia, and the 
turbid mixture agitated with ether. The ether left on evaporation a vellow, 
) soft, non-crystalfine residue, without taste or odour, which had tne pro- 
perties of a "neutral resin. The aqueous alkaline solution after the separa- 
' tion of the ether, yielded yellow flocks when treated with dilute acids, which 
' were re-dissolved by alkalies : this principle had the properties of a resin 
acid. The fragrant odour of the etherial extract was probably due to a 
• trace of benzoic acid. 

** After treatment with ether the powder was again dried, and then 
digested with absolute alcohol. The alcoholic solution was of a pale green- 
ish colour, and possessed a marked greeni^-yellow fluorescetlce ; examined 
spectroscopically no absorption bands wa^e visible. On ev^{>oration, the 
alcoholic solution yielded 1*07 per cent, of db^active, yellow In colour, and 
possess!^ a somewhat fragrant odour. The\xtract was pi^ly soluble in 
water. The aqueous sojution did not posses^ any particfilar taste; it 
yidd^ slight precipitates with alkaloidal reagents ; with ferric chloride 
no coloration was produced. On evaporation and ignition a trace of ash 
was left, possessing an alkaline reaction. The portion of the alcoholic ex- 
tfpLCts insoluble in water, dissolved in alcohol, yielding a greenish solution, 
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with acid reaction, and greenish-yellow fluorescence. The powder, after 
treatment with alcohol, yielded 12 6 per cent of extractive to cold water. 
The aqueous solution was yellowish-brown m colour ; alkaline in reaction 
it afforded no coloration with ferric chloride ; it slightly reduced alkaline 
solution of copper on boiling.** 

MEDlCAGOi Linn,; Gen. PL, L, 48J. 

Medicago denticulatai WiUd,; Fi. Br. ind., //., go ; Leguminos®. 

Syn. — M.canesckns, Grah.; M. polymorpha, Roxb. 

Vem* — Matna, Pb. 

References.— FI. Ind,^ Ed. C.B.C., 5^9; Steward Pb. PL, 71 i 
Murray, PI. and DrugSj'Sind, i id; Cast. N.^W. P. (Bundelkhand), I., 
So ; {Agra) IV., Ixx , Agri.-IIort. Soc. your., XIV., p. 

Habitat. — A field weed in the plains and low hills of Bengal. North- 
West Provinces, Oudh, the Panjdb, and Sind. Distributed to Abyssinia, 
Europe, Japan, China, &c. 

Fodder.— It is largely gathered for cattle-fodder, as it is considered good 
for milch cows. Stewart remarks that it is said to be cultivated. (See 
VoU II L, 416.) 
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M. falcata, Linn.; Ft. Br. Ind., IT., 90. 

YkilOv Lucerne. 

Syn. — M. SATIVA, Wall., Cat. No. S94S C.D.; M. procumcens, Besser. 

Vtm.--Riskka, hoi, Afo., I-ahoul. 

References. ~ jbc. Origin Cult. PL, 102 ; Best Forage Plants by Steblerand 
Schroter, Trand. by A. W. McAlpine, 147 ; Birdwood, Bomb. Pr., 126: 
Report, Agri. Dept. ,rSbiSj, j36. 

Habitat.— A sub-erect perennial, met with in Kashmir, Ladak, and Ku- 
ndwar, at an altitude of from 5 to 13,000 feet. Distiibuted to Afghdnistdn, 
Persia, and Europe. 

M. lupulina, Lmn,; FL Br. Ind., //., 99. 

The Trefoil. 

References.— Ph. PL, 7^ ; Pest Fodder Plants by S teller and 
Schroter. Trand. bv MiAlphie, / 5 J. Permanent & Temporary Pastures 
by Sutton, 71 1 Atkinson. Him. Did., 3oS ; Ga». N.- li'. P {Bundelkhand), 
/., So ; {Agra) IV., Ixx , Jour, Agri..Hort. Soc, Ind., XIV., y. ^ 

Habitat.— A native of the tropical and temperate tracts of tlw Nortn- 
West Himalaya, ascending from the Indus valley and Gangetic plain to 
10.O00 or 12,000 feet in altitude. 

Fodder.— A common weed, collected frequently for fodder. Its 
flowers resemble hop cones, hence its specific name. It mixes well with 
grasses and clovers for artificial pastures. 

M. sativa» Linn.; FL Br. Ind., II., go. 

Lucerne or Purple Lucerne. 

Syn.— Some difference of opinion prevails as to the Botanical position to < 
be assigned to the cultivated forms of Lucerne, The Flora of British 
India suggests that M. sativa may be but a cultivated state of M. falcate, 
characterised by the ^od ^ming a double spiral and by the flowers being 
usually purple. Many , 'Viters, however, regard M. aativa, M. falcate 
and M. madia as for^ng but one species, while others depart so far from 
that position ss to aiVnit the fuims indicated as varieties under one common 
species, and still oth/s hold that all thre<* are distinct. On the other hand, by 
still a further seri^ ot authors M. media is^pionounced a hybrid between 
M. iativa and ^ falcate. Whatever botanical view be taken. Stabler 
and Schroter very Justly add that to the agriculturjst the three forms of 
Luevrne are Very oistinct, both in yield and suitability to environment. 
The Indian literature of the subject is, however, too tmpeifect to a^ow 
of a critical account being written. An attempt has, therefore, been here 
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nu^ to refer ell evatleUe mfermation given nnder any ol the epedee ol 
MediCft|;o ii^ieited aboee, to itaepectfic position, but to compile the genera^ 
information into the concluding account of Lucerne irreepective «f the 
plant or jplaoti meant. 

V«rn. — wilayti^gamuth^ Ladaki Pushtu ; 

risMUh durtskia^ Avo.j Yuruskt^ (C'cen) gad Ma (dryL Yarkand i 
ViUyH^hQtt Guz.t VitayMmUu^ kan.; Affa/a^ M/Otafai, alJM/aa 
fsfisaip Arab.; I^sif Prrs. 

Rdbrences.— Do/e. & Gibt., Btmb. FL Supp.^ or f Stewart, Pb. PL,7r / 
DC, Culi. Pl.j roit Aiichisvn, Boi, Afgh, Del, Comm,, 48 iSaim 

dapei £xp. Farm, Manual, Murray^ Pi, and Drugs, Sind, ttS: 
Atkinson, Him, Dist,, So 9 f CiAea, V, Pi, Bomb,, sOTf oiimwood, Bomb^ 
Pr., rob I B^le, Prod, Fes., 000 f Smith, Die., Xjot Bomb, Man* Rev, 
Ace., toi ; Gao, Bombay, F., 3 Si AT.- W, P, Hi,, 025 ; Mysore and Coorg, 
I,, 59/ Indian AgrL Sept, 7th, /dte; Indian Forester, X,, tttj XIV,, 
307 f Agri.Dept, Reports {Sxp, Farms), Madras, 1877-78, 16 &y7f 
Hyderaead, Sind, 1885^6, 8t; / 59 d-d 7 , 7 \ ^887-88, 3 ; Agrt.’^Hort, Soe, 
of India, Transactions Of Journals quoted below, 

LUCERNE. 


Habitat. — Da Oandolle says of this plant x ** It has been found wild, 
with every appearance of an indigenous plant, in several provinces of 
Anatolia to the ^uth of the Caucasus, in several parts of Persia, in Af- 
ghdnistdn, in Baluchistdn, and in K ashmfr. In the south of Russia, a locality 
mentioned by some authors, it is, perhaps, the result of cultivation, as well 
as in the south of Europe. The Greeks may therefore have introduced 
the plant from Asia Minor, as well as from India which extended from the 
north of Persia. This origin of lucerne, which is well established, makes 
me note, as a singular fact, that no Sanskrit name is known. Clover and 
sainfoin have none either, which leads us to suppose that the Aryans had 
no artificial meadowl” Stebter andSchroter state that lucerne is indige« 
nous to the following countries ** Asia, Anatolia, Southern Caucasus, Persia, 
Afghfinistdn, Balucnisidn, and Kashmir.** ^ 

Histd^.>- Lucerne was known to the Greeks and Romans : they 
called it in Gre^k mcdicai, in Latin medicaox herba medico, because it was 
browht from Media at the time of the Persian war, about 470 years before 
the Christian era. 'I he name lucerne is sometimes supposed to be cjerived 
from the valley of Luzerne in Piedmont. De Candolle, however, suggests 
a more rational derivation. ** The Spaniards,** he says, “ had an old name, 
eruye, mentioned by J Bauhin, ana the Catalans call it userdas, whence, 
perhaps, the p slots name in the south of France, laduzerdo, nearly akin to 
luserne^* ** it as so commonly cultivated in Spain that the Italians have 
sometimes called it herba spagna. The Spaniards have, besides the 
names already given, miclga, or melga, which appears to come from 
Medica, but tn^ pnndpaliy used names derived from the Arabic— uZ/yin. 
alfaoafat, alfalfa. The botanical evidence favours the inference derivable 
from the names of the plant, namely, that its onginal habitat extended from 
the north-west frontier of India to the shores of the Mediterranean. The 
writer possesses in his private herbarium many sheets of M. falcata, collected 
from undoubtedly wild sources in Persi^ Kashmir, Chambg, &c., and from 
cultivation in many localities on the plai^of India, more specially Behar. 
Of M. sRtiva, one sample bears no reiinrk as to its beibg wild or culti- 
vated, namely, that collected by Dr. Qf]es,\uring ^he GQgit expedition ; 
all the others from Baluchistin (collected by^r. Laqa), fr^m the plains of 
India, &c., are expregftly stated to have oeefi collect^ fcDm fields. The 
Flora ef Britidt India states that M. sativa is grown for forage in 
Madras, Bengal, and the North-West Provinces. . The TransactionOf and 
Journals if the Agru^Horiicultural Society of India, in this case as in many 
wthers, throws the most direct Jight on the origin of the Indian forms of 
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lucerne. We read, for sample, in the Transactions (Vol /, 7^# 79) that 
Mr. W. Moorcrofl noticed t^ variability of the flowers in the wild plant. 
His remarks are so intere^ing as to justify our republishing them here. 
He wrote, speaking of the higher ranges of Lama Yooroo in Kashmir : “ I 
witnessed so striking a difference between the condition of the yellow 
lucerne near the summits of the dry mountains of Lama Yooroo (Ladak) 
and of the same plants when skirting the water-courses of Drass as might 
almost have countenanced a suspicion that there was a greater difference 
than what arose from l^ality alone.*’ In a foot-note to the above it is 
stated : — ** Lucerne in its natural state bears a yellow flower of a rich 
scent and is of great longevity ; under the influence of cultivation it runs 
through a diminished sulphur tint into whiteness, becomes green with a 
stain of red, and settles permanently in pink and purple ; it also loses its 
fragrance and becomes short-lived.*^ Mr. Moorcroft then alludes to the 
cultivation of lucerne in Pusa (1823), remarking, ** T caused the Government 
to expend considerable sums* in wells and other arrangements for the 
wattf ing of lucerne grounds, of which the supply was hardly ever adequ- 
ate in the dry season, and the plants of which died when their crowns 
were long submerged in the l-ains. The facts I have now seen in regard 
to the almost aquatic nature of this plant lead to a suspicion that, if a modi- 
fication of the float svstem had been adopted on the edges of a river with a 
very slow current during the largest (^rtion of the year, and which em- 
braced a great portion ofthe'grounds in a crescent, that an immense quanti- 
ty of excellent forage might nave been raised, and the expense of wells, the 
labour of cattle and of gardeners might have been saved.** In a further 

B on Prangos hay, Mr. Moorcrofl wrote of Imbal or Droe that he 
yellow lucerne, a spontaneous product > he w rote of it — it is of a 
constitution more hardy than that of Europe, requires no other culture than 
that necessary for sowing it, and lasts in \agour for a long series of years.** 
He adds, **it is submitted that as it naturally grows along with Prangos, it 
would be well to imitate this habitude; the joint yield is vastly greater 
than that of the richest meadow land, and is produced in this country on a 
surface of a most sterile nature, in regard to other herbage, hence, is re- 
spectfully suggested the propriety of furnishing a few pounds of thi« seed to 
the Cape of Good Hope to be sown along with the Prangos.** 

In a report of Karnal (1836) mention is made of the expei n»entar 
cultivation of lucerne. It is there stated that ** the plant thrrvetl well, 
but being so common no remark seemed necessary.’* In the Pro- 
ceedings of the Society for 1838 mention is made of Mr. Hodgson having 
sent from Nepal seed of lucerne grass.** In the Proceedings for the suc- 
ceeding year, Lieutenant Nicolson mentions that in the meadows near Kdbul 
lucerne is very commonly grown as food for horses and cattle. This 
same fact is again alluded to in the Journal ( Vol, /, io§) when Sir Alex- 
ander Burnes eave particulars of the artificial grasses 0! Kdbul including 
lucerne.^ Sir Alexander’s account of the meth^ of cultivatibn pursued in 
Afghanistan will be found in a further paragraph. The subject of Kdbul 
lucerne,-however, seems to have attracted considerable interest since in | 
Vol II. (Selections), p. 297, we rndd that “ Kelat lucerne, of which a large 
qeantity was furnished by Government six months ago (1843), has been 
partly sown and partly disi^fibuted. It has vegetated well, but I fail 
todetMt the smallest dilTer/nce between it and Deccan species its 
superior luxuriance at Kflat, &c.. must be owing to climate rather than 
to species,’* The writer of the passage quoted was Dr. A. Qibson, Sup^ 
intmISent of the Government Botanical Judedens, Bombay, and the allusion 
to "our Deccan spedos *• id, therefore, extremely interesting as indicating 
' an early cultivation of lucerne in Weston India. * 
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Pissini? over a ^ap of nearh fort> years, we next read, in the journals 
of the A^rt-I/ot ttntliural Sonety, of lucerne as being experimentally 
grown in the ^aidat^t barm, Madras, from English seed Of Benares, a 
writer reported the Uiliirc of a crop in 187'^, and in 1884 lucerne is stated to 
ha\L clone well in Silos. Thus it will be seen that only occasional mention 
IS made of lucerne in India, though enough to prove that its cultivation has 
been at hast tned during the greater part nl the past too years In the 
njcent report** of Governmeot Experimental P aims, it is stated that the 
Australian and E,uropcan forms were found not to succeed so well as 
“the country kind known as Puna Lucerne” E\en the Puna Lucerne 
docs not seem to haxe “an entiie immunity from the attacks of insects or 
hurt from the heat, and so man\ of the plants die during the hot weather 
that no heavy cutting is ever .afterwards got from the plots ” 

Cultivation of Lucfrne 

The following interesting account regarding Kdbul mav be here given. 
Sir Alexander Burnes wrote in 18 “ There are three kinds of grasses 

cultivated in Kdbul — tt^hkii, or lucerne, shuftul, or a kind of trefoil ; and 
sibar^a The first and the last continue to yield crops for some years, but 
the trefoil (snufiul) is an annual. 

The lucerne {rtshku) is sown in spnng, generally about the vernal 
equinox , for each (or about half an English acre) two seers of Kabul 

(or about 2^Ib English) are required as seed. In forty day s it comes to per- 
fection and IS cut down, and will yield four full-grown crops ere winter sets 
in, but b) earl) cutting s*x or eight crops may be draw n,— the last may^ some- 
times be inferior from premature cold One jureeb yields on an average 
ten camel-loads of grass at each cutting; as a camel carries about SOotb, 
this IS a produce of ^.ooolh the fttreeb 01 io,oooIb the English acre , and for 
four or five crops 40,ooolb English The third crop is considered the best, 
and from it the seed is preserved Of this the half acvt sow n w ith two seers 
K ibul w<Il ) leld 40 seers or about sbolb This pi ent requires the best black 
soil, much manure, and is watered fi\e times each crop, in fact whenever it 
droops It !s*sometimes sown along with barley, but in that case the 
grain by exhaubling the soil injures th"e crop The seed is never exported, 
but the grass is so plentiful, though all the cattle aie fed on it, as much to 
exceed the consumption , it is, therefore, dried, and that produced at any 
distance from a maikct is generally stored in this manner and sold 
during the w inter A camel Toad of it (or about 6oo(b English), whether 
green or dry, sells for one Kdbul rupee, a coinage of which 1 15^ are equal 
to 100 Companv's rupees Lucerne generally lasts for six years, but it will 
yield for ten ye irs, if manure be abundantly scattered over it. ” 

In the report of the Mission to Yarkancf m 1873, the following further 
parHcul.ars are given which show the importance of lucerne at the present 
time in Upper India or immedmtely beyond the frontier i — 

“Sown in August and September - sprouts in Mafch and Apni. Is 
cut three times in six months, and after each receives ';a top-dressing of 
manure, and free irrigntion, one sowing lasts threoycal-s, after which the 
roots decay When sown, the s( ed is leixed with an bqual quantity of 
barley, otherwise the lucerne does not thr1«/e It is extejisively grown as a 
fixlder crop, and is stored in bundles for wiiker use.” 

A writer in the (ndtnn Forest r (X , f /r jssays that “|rt dealing with the 
important question of fbddcr-rescrves, it is profitable fo notice the great 
success which has attended the cultivation in this country of guinea-grass 
(PoniciUD jtsmentomm) and lucerne (Medicago patbra). Lucerne is grown 
,in small quantities in most places where Europeans are to be found, but 
guinea-grass is not so generally known.” The writer then adds : ” Lucerne 
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b cultivated with very little di Acuity. It ^ihould be sown bmukaat on 
ground well broken up and manured. According to Pogaon and othw 
authorities, the spring is the best time hr sowing, and lime the best man- 
ure. The outturn of lucerne varies according to ^cumstances. and should 
not be less than that of guinea-grass. In 1S83. 4 Si^Aas undef lucerne at 
Dera Ghasi Khan nroduced 930 maunds of green fodder in six months 
( Janua^ tp JuneK* In the Bombay GaattUsr for the district of Cutch 
It is said to be |mwn as food for horses and to thrive well. In the Saida^ 
p$t Manual and Guid§ it is stated. ** under irrigation this plant peaces a 
large quantity of valuable fodder. A few pounds of Engnsh seed sown in 
September ibdpgrew satisfactorily and yielded three cuttings of excellent 
fodder ; it did not appear to be injured by the heat of the sun. though the 
thermometer exposed in the sun part of the time registered I^s^ and the 
crop then looked vigorous and healthy. A similar result was obtained 
witn some seed sown in 1876^** 

In concluding this account of lucerne it may be said European experi- 
ence has formulated the following facts regarding successful cultiva- 
tion 

I. Dry seasons, and a warm sunny exposure suit lucerne best. 

3. The best soil is a warm 'calcareous one ; cold impervious clay being 
unsuitable. 

3. The ground must be kept well cleared of weeds ; grass is its greatest 
enemy. 

4. Clean seed must be secured, that is. seed free from admixture with 
Medicago denticnlata. M. maculata. 8rc. 

5. 1 he crop should be reaped before flowering. 

6. Its cultivation is remunerative only where the rrop can be allowed to 
grow for at least three years. 

MEDICINES. 

The reader is referred to the remarks under Domestic & bacred (VoL 
igi) for an explanation of this subject heading. Space will not per- 
mit of a collective article on Medicines being here given. The magnitude 
of such a review may be learned from the fact that in the writer's Cata^ 
logue of the Economic Products^ shown at the Calcutta Internation.t^ Exhl-, 
bition ( Vol. V.). 1,348 indigenous drugs of India have been briefly de*' vibed, 
making a volume of 503 pages. But doubtless, in the preparation of the 
material for the present wo». that list has been increased to close on 2.500 
substances (taking animal, vegetable, and mineral all into account) which 
have medicinal virtues, rightly or wrongly, assigned to them by the people 
of India. A bare list of the names of such substances would be compara- 
tively valueless. What might be of value would be a careful classification 
und^ Therapeutic sections. This will be found, however, in many works, 
such as O^Shaughnessy's Bengal Phurmacofaia, 113 to 187. AewarPa 
Panjdh Plants^ App. 77-106, &c. In the official correspondence conducted 
in 1880 by the Home Department. Government of India, r^arding a p^ 
posed flew edition of the Pkarmacopaia of India^ much valuable^ in- 
formation was brought together r^^arding the indigenous drugs that might 
be used for the imported ones, of each Uierapeutic class. (See also ZfV 
boa, Us^ul Plants rf Bomb ly^' being Vol. XXV. of the Bombay Gaaet^ 
teer, pp. 254-263.) t 

Medlafi Indiaili see Pjnlk Pakbla. Ham* : RoSA*CKiB ; Vol. VI. 

« MEERSCHAUM. 

Meerschaunii Ha//, in Man. Geo/ogy Ind., 4^^446. 

This well known substance is a hydroi^i magnesium silicate. It is chlefty 
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obtained in Asia Minor. Greece Moravia, Spain, gcc^ but Mr. Balf remarks 
that It would be in no wise a surprise if the magnesite deposits of ^em 
and the adjtdning districts^ or the magnesium clays and serpentines of the 
Niicobar Islands, were found to contain.Meerschaum 

340 MELALEUCA, ZiVfM. / Gen. PL, /., 

Melaleuca Leucadeadron,Zi>f».; //. Br. lfid.,n.,46$: Myktacm. 
The remarks which here follow are believed to be mainly a compilation 
of information regarding Cajupat (var. &), but the habitat is that of the 
type form of the species. It has not been found possible »o isolate the eco« 
nomic facts given oy authors under the two varieties respectively. 

342 Var. a— Lencadeadroii ; Raxb., PL Ind., Bd. spt. 

Sjil***MYRTua LiucADSNDSONp Linn. 

RcfereaceSs— a/Aa Cuju PuH, iwRumpk. Amh.lfierb,, IL, YS, i.XVL 
The Flora ef British India remarks that this form is cultivated in India, 
and Roxburgh informs us that it was introduced into the Royal Botanic 
Gardens^ Calcutta, in 1811. It is a much larger tree than the next form— 
the true Cajuput-oil tree. It would, however, seem desirable to ascertain if 
the oil, even though of inferior quality, could be obtained from this tree since 
the uses of the ou in arts might be thereby greatly extended. 

Var. 0 «-illlllor; Raxb., FI. Ind., Ed. C.B.C., $90. 

342 The Ca]uput«oil of commerce is apparently prepared from this form. 

Sja.— M. MINOB, Sm. ; M. Cajuputi, Eoxb. ; M. Lbucadbndron, Lam . , 
M. viBiDiFLORA, Gmrtn.; M. saligna, Blume. f M. Cuminqiana, and 
LAMCiPOLiA, Turea. ' 

References.— a/Aa mi PMT Cm; M Putt, Rumphius. dmA Herb., II., 
f6,t. XVII.i EdXb., FI, Ind.. Bd. C.B.C., 590. Roxburgh says ihts 
plant has been grown in the Royal Botanic Gardens, Caliutta, since 

Collective References, &c., to both fcFrns. 

^Oxekm^Koyaputi, Hind. ; Cajuputte, ilachie, (Patna) Brno. ; Kdydhutl, 
Bo^b.x Cajupdtd, Mar.; KtJdpdU, kaydpmte, Tam.; Cajuputi, kdyi 
pitia, Malay.; Tram, Cochin-China. 

References,— JTaxA.. Ft. Ind., Ed. C.B.C., S90*sgs ; Roxb., Trans. London 
Med. Bot. Soc., iSog ; Vo^L Hort. Sub, Cal., 4$ ; Kura, For. FI. Burrn,, 
/., MS f Pegu Rept . ; LX Gamble, Man, Tinib., lS9; Mstson, Burma and 
Its PecMe. 499,744; Lauretro, Flora Cochin-China, II., 4lM\ rharm. Ind., 
go I British Pharm. 098$), 283, j80; Pluck, dr Nanb., Pharmncog., 
277,278} U.S. Dispens., *$th Ed., tool; Fleming, Med. PI. 6f Drugs 
{Aiiatu Reset. XI) 185 i Ainslte, Mat. Ind., I., ssqj O'Shaughnessy, 
Beng. Dispens., 337 i Irvine, Mat. Med. Patna, 24} Sakharam Arjun, 
Cat. Bomb. Drugs, $61 Bent. 6 r Trim., Med. PI., 108 ; Dymock, Mat. Med. 
W. Ind., 2nd Ed.,33f ; Year Book Pharm,, 1874,032; 9879, 4^; Med. 
Topeg., Ajm., 932; Watts* Diet. Chemistry, Vol. I., 790-793} VII , 239} 
Vlir., 370; Birdwood, Bomb. Prod., 36 1 Crawford Historv ^ the Indian 
Archip., I., srS}*GaMetfeers :--^Burma, f , 939; Mysore and Coorg, I., 60, 
Indian Forester, VI., 924; XI., 274, 275, 177* 

Habitat— An evergreen tree, often of large size, found in Tenasserim* 
Mergui, and Malacca; distributed tqthe Malay Islands and Australia. 

HISTORTt Histoty.— The account given by FlUckiger & Hanl||ury on this sub* 

OIL. iect (and indeed not of the history only byt of every featuft of Cajuput) has 

343 teen practically reproduced by all subsequent writers. Aleslie (of what may 
be called modern authors) appears to haVe been the ffrst Indian writer 
who described the dAig, as Roxburgh waif the first botanist who drew 
attention to thefcculianties of the plant. Both these writers quqte freely 
from Rumphius, the Governor of Amboyna. who studied the plants found 

^ in the Dutch East Indies, between 1627-1702. Rumphius gave a detailed 
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account of the uses of this plant and the preparation of its aromatic oil. HISTOIT* 
The wood, he says, is fragile and not of much use for building purposes. 

The fruit, seed, and leaves nave a strong aromatic odour and hence they are 
used as an aromatic and stomachic tonic. The people of Java, however, 
prepared from them many special medicines callea dfu-djambu which were 
employed for so many diverse diseases that it wasdimcuft to say what their 
exact action might be. Some of these potions were, however, specially 
serviceable for checking debility and putting the stomach to rights. Others 
were valuable in the treatment of ‘convalescent women after childbirth, as 
they tend to contract the internal organs. Men praise, Rumphlus con- 
tinues, preparations of this drug as valuable in the treatment of cephal- 
algia, but of this property, he remarks, definite proof has not as yet been 
a£luced. The Amboyans also use the leaves, which they macerate with 
the flowers in new oil, and afterwards impregnate it with the smoke oi 
benzoin and other aromatics. Of this they make their Minjae mony^ that 
is, the perfumed oil with which they anoint their heads. Certain Javanese 
and Malays also fill their pillows with these leaves for the saxe of the 
pleasant odour, but this to our notion, adds Rumphlus, is far too strong. 

The leaves collected on a warm day and dried in the open air are also 
placed in their clothes* chests to drive away various Insects through their 
powerful odour. To increase this action the leaves are often rubbed Wween 
the hands which causes a more liberal discharge of their cardamom-like 
odour. It is said also that the pillows filled with these leaves drive vermin 
out of bedsteads. The fruits are collected and sold separately in sweet- 
smelling baskets. The fruit is, in fact, the part of the plant mainly used in 
the preparation of the medicinal potions, but these preparations are always 
made up with other ingredient«. 

The leaves, if collected on an exceptionally warm day and placed within 
sacks, even though they be quite dry, burn with such a vehemence as to 
become moist, almost as if they had been macerated in water. If, houever, 
they are treated differently and macerated in water, so that thfy ferment 
during night, and if they be then distilled, an oil is extracted from them 
which is thin, pelucid, and volatile, but in such small quantity that even from 
two bags of these leaves scarcely three drachms of the oil arc obtained. The 
odour of the oil is like that of the strongest cardamoms. Two drops of iU 
in ale or wine excite violent perspiration ; in fact, India does not p >sse 58 a 
more powerful sudorific. 

The above may be accepted as the substance of what Rumphlus 
actually wrote. One author has given one sentence, another a second, and it 
has thus transpired that his meaning has been somewhat distorted. The 
passage regarding distillation is as nearly as possible a literal translation 
from the original, and it w'ill be seen that it is left doubtful whether the 
natives distilled the oil or only the Dutch did so, during Rumphlus* time. 

FlUcklger & Hanbury suggest the latter, and in this view they may be cor- 
rect, since the information regarding the distillation forms a separate para- 
graph after the undoubtedly native uses have t^n detailed. The learned 
authors of the Pharmacog^aphia then give the history of the introduction of 
Cajuput into Kurople. It appears, they say, •* to have been first noticed by 
J. M. Lochner, of Nurnberg, a physician to the German Emperor. 

About the same time (17 17), a ship’s surgeon, returning from the East, sold 
a provision of the oil to the diatinguished apothecary dohann Heim ich Link, 
at Leipzig, w ho published ^notice of it and sold tire supply. It began then 1 
to^ be^ quoted in the tariffs of other German apothecaries, although it n as 
still reputed a very rare article in 1726.” **In France and England, it 
was, however, scarcely known till the commencement of the present century, 
though it had a place in the Edinburgh « Pharmacopoeia of 1788. In the 
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London Prico Curnnif we do not find it Quoted earlier than i8i3» when 
the price siyen is js. to 31. 6d. per ounce, witna duty of 35.4id« per ounce.** 
Manmactnre and Trade.— Early mention 1179^) is made of its prepara- 
tion in the Island of Bouro. and Bickmore, an American travelier who spent 
three months in that island in 1865, states that Bouro then produced S,ock> 
bottles annual^. FlOcklger Bl Hanbury, in continuing the account of the 
prmaration,add : ** The Trade Returns of the Straits Settlements published 
at Singapore show that the largest quantity is shipped from Celebes* the 
great tsUm lying west of Bouro.** ” The oil is imported from Singapore 
and Batavia* packed in glass beer or wine bottles. From official state- 
ments it appears that the imports into Singapore during 1871 were as 


under • 

From lava ••••... 445 gallons. 

„ Manilla. ...... 3oo „ 

,* Celebes 3*^5 »» 

** other places 350 ** 


Total • 4*890 

Of this large quantity* the greater portion was re-shipped to Bombay* 
Calcutta* and (^hin-China. 

Medidnal P r o p e r t i es. — Cajuput oil is very fluid, transparent, of a fine 
green colour* has a lively and penetrating odour analogous to that of cam • 
phor and cardamom and a warm pungent taste. Il is very volatile and 
tnflammable* burning without any residue. The sp. gr. varies from o 914 to 
0*9374. Its compositioci* according to Blanchet & Sell, is C,oH|.H| 0 * 
and by repeated oistiHation over phosphoric oxide the hydrocarbon 
called CajuOuiono^ can be obtained. The oil is, therefore, said to contain 
CajupuUno hydrsU or CajupuioL It boils at 175®C ^ 347 * Fh,)** “The 
green colour has been ascribra to a salt of c^per* derived from the vessels 
HI which the distillation is performed ; and Gulbourt^phtained two grains 
and a half of oxide of copper from a pound of the commercial oil. But 
neither Brando nor Geertnor could detect copper in specimens examined 
by them ; and ffi. Lesson* who witnessed the process for preparing the oil 
at Bouro* attributes its colour to chlorophyll, or some analogous principle, 
and states that it is rendered colourless by rectification. Gnibourt, more- 
over* obtaini^ a gfreen oil by distilling the leaves of a Melaleuca cultivated 
in Paris. A fair inference is that the oil of Cajuput is naturally green, but 
^at* as found in commerce k sometimes contains, copper, eitfer acciden- 
tally present, or added wkh a view of imitating or maintaining the fine 
colour of the oil ( U. S, Dispensatory),** The copper may be removed by 
<dmilUtion with water or agkation with ^ a solution of ferrocyanide of potas- 
sium. The colour is thus destroyed* but it may be restored, by exposure to 
copper filings (Mr. Edward Hiriedf Pharm. your, & Trans. (3), // , 804), 
Tlie high pnee of Cajuput oil has \ed to its adulteration, oU of rosemary, or 
that di turpentine* impregnated with camphor and coloured with the resin of 
milfoil is said to be the most common adulterant. The quantity of copper 
in Cajuput is, however, too small to render the oil unfit tor medicinal use 
(Wait^ Diet. Chem.), 

The oil is highly stimulant, producing a sense of he^ with increased 
fatness and frequency of the ^se, exciting in some ifistances profuse 
peroration. Ainsife says* “ Ki|apdtl oil is thitherto but littie known to the 
native praetktoners of Jndia ; it is in use* however, amongst the European 
medical men of that country* who recommend it, when mixed with an equal 
quantity of some* mild oils as an excellent external application inthronic 
Hieumatism. The Malays are in the habit of prescribing it internally, and I 
understand with great success* in what they call pitamoddiasid Idmpd (epi- 
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lepsy and palsy)* It is, no doubt, a highly diffusible stimulant, antispas- 
mooic, and diaphoretic, and mav be efficaciously given in dropsy, chronic 
rheumatism, palsy, hysteria, ana flatulent colic ,* the dose from two to six 
or even aeven drm, on a lump of sugar.** Alnslle adds that it dissolves 
caoutchouc or India rubber, by which means a good varnish may be made. 
It is officinal in the Indian and British Pharmacopoeias : in the former it is 
said to Im used with advantage in depression of the vital powers* In 
cholera it has been lauded but on insufiicient grounds* It proves useful 
also in flatulent colic, painful spasmodic affections of the stomach, hysteria, 
&c* Externally it forms a valuable embrocation in rheumatic, neuralgic 
and other painful affections, in paralysis, &c.** 

Chbmisrty.— The chemical nature of this substance has already been 
dealt with, but the account given in the Pharmacographia (reproduced in 
DymoeVs Mat, Med*^ W, India) may be consulted. In the volumes of 
Watt^ Dictionary of Chemistry the substance is dealt with in detail 
and the properties of its compounds with chlorine, bromine, and iodine in- 
vesti^ted. The oil is then stated ibut apparently incorrectly) to be pre- 
pared in India,'* the green colour being accounted for as due to ** a resi- 1 
nous colouring matter dissolved in it in very small quantity." " The 
colour of the crude oil is also partly due to copper, the presence of which 
may be accounted for, either by the use of a copper head in the distilling 
apparatus of the Hindus, or by intentional adulteration, resorted to for 
preserving the green colour of the oil." 

Special Opinions.— § •• Very useful application in chronic rheuma- 
tism** {Surtfeon^ Major and Civil Surgeon G, Y Hunter, Kardcki), "Sti- 
mulant, carminative, useful in flatulence and colic ; rubefacient externally ; 
applied to cold extremities in collapse of cholera and fever" {Assistant Sur» 
g€OH S, C Bhattacharji, Chdnda, Central Provinces), ** Have used it as 
a stimulant and rubefacient for local application only in chronic rheuma- 
tism " 5 'Mr;^eeff Nehal Sing, Sahdranpur.) " Cajuput oil is a 

powerful restorative in cholera ** (Civi/ Surgeon G, C, Boss, Delhi, ^an jab). 
Structure of the Wood. — Reddish-brown, hard {Gamble), 

(J, Murray,) 
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MELANOCENCHRIS, Nm; Gen. PL, III., 1169. 

Melanocenchris Royleana, Heet,- Du/hie, Fodder Grasses of N. 
India, Grahinxa. See "Food and Fodder for Cattle,” (Vol- 
III-. 424). 

Melanogaster dulissimusi Cooh , see Voi. iii., 455: also 
TmOe, Vol. VI., Pt. II. 
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MELANORRH(EA, Wall. ; Gen. PL. /., 401. 

A genus of trees, the juice of which forms a varnish, and which comprises 
tour species, all natives of India or the Malay Archipelago. 

Melanorrhcea glabra. Wall,; FL Br, Ind,, II,, aj; ANACARDiACE4t. 

^tm,^Thit^saeyaing, thitsi, thihe. Burn. 

References.— ATwrs, Foo, FI, Barm,, /.. giy/ Mason, Burma md Its 
People, S14, 774; Liotnrd, Dyes, App, IX, * 

HaHtat.— Found in the forests of Tenasserlm and Morgui. 

. Resin.— This tree yields a similar exudation to that oi the next men- 
tioned species, but there is no record of its having been applied to any use 
in the arts. 
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Melanorrhcea usitata. Wall.; Fl. Sr. Ind., II., 35. 

Tub Black Varnish Trre of Burha. 

Vara.— ilTAMi, Manipvr; Tkitsi or thiinhiH, Burn.; Sithan 

Talking; Kiahong^ Karen. 

! RefefeilCAS.-*iirMf*s, For.,Fl. 3^9 1 QamhUt Man, Ttmh.^ tio , 

! Mason, Burma and Its People, Si43 774, • Pharm, Ind,, 60 g Gums 

and Resinous Prod, (P, W, JJept, Rep,), 3J, 38, 62; Ltoiard, Dyes, dpt, 
IX, ; Cooke, Gums and Resins, / 20 ; Alpin, Re^rt Shan States, i88y4t8 ; 
Gasetteer: — Burma, /., J26, 134; Agrt.^Hort, Soc, :-^Ind, {Trans ), VI,, 
ta7, {Pro,) os : VII., (Pro,) 23^24, 25, 4t / Journah {old series), IV,, 21$ g 

VII, , 73; IX,, Sel,, 4$; XI,, 446; Indian Forester, I,, 362 , II,, 172, t8i g 

VIII, , 400, 4*h 4^9: XIV,, 304 g Spans' Encyct,, 1692 g Balfour, Cyclop, 

\ Ind,, II,, 920; Smith, Diet,, 426, 

Habitat.'- A lar^e deciduous tree, frequent in the open forests (espe* 
cialijrthe In and htll In forest— see Dipterocarpus, Vol. 111 ., 160-171), 
rare in the dry forests, from Prome, Peg^u, and Martaban down to Tenas- 
serimi also found in Ava and Manipur. It ascends to an altitude of 
3,000 feet. 

Oleo-reain. — Every part of the tree abounds in a thick, yiscid, greyish, 
terebinthinate fluid, which soon assumes a black colour on exposure to the 
air. This is the famous black varnish or thitsi of the Burmese, by whom 
it is very extensively emplfjyed not only in the arts but in medicine. 

The tree was first reported on bv Or, Wallich, who gave a description 
of its habitat, method of growth, and of the oleo-resin which it yields, m his 
PtantcB Asiatics Rariores, He writes : “ In the neighbourhood of Prome, 
a considerable quantity of varnish is extracted from the tree, but very little 
is obtained at Martaban, owing, as I was told, to the poverty of the soil, 
and partly also to the circumstance of there being none of the people in 
that part whose business it is to perform the process. This hitter is very 
simple ; — Short points of a thin sort of bamboo sharpened at one end like 
a writing pen, and shut up at the other, are inserlea,jn a slanting direc- 
tion into wounds made through the bark of the trunks and principal boughs, 
and left there for twenty-four to forty-eight hours, after which they are re- 
moved, and their contents, which rarely exceed a quarter of an ounce, 
emptied into a basket made of bamboo or rattan prevunisly varnished over. 
As many as a hundred bamboos are sometimes seen sticking into a single 
trunk during the collecting season, which lasts as long as the tree is desti- 
tute of leaves, namely, from January until April ; and they are renewed as 
long as the juice will flow. A good tree is reckoned to produce from 1 J to 
2, 3, and even 4 viss annually, a viss being equal to about 3 Jib avoirdupois. 
In Its pure state it is sold at Prome at the rate of one lical, or 2 s. td., per 
viss. At Martaban, where everything was dear w'hen I was there, the 
drug was retailed at 2 Madras rupees per viss ; it was of inferior quality 
and mixed with sesamum oil, an adulteration which is often practised. 

•‘The extensive use to which this varnish is applied indicates that it 
must be very cheap. Almost every article of household furniture des- 
tined to contain either solid or liquid food is lacquered by mfans of it. At a 
village close to Pagam on the Irrawaddy, called Gnaunf, where this manu- 
facture is carried on very extensively, I endeavoured to obtpin some inform- 
ation relating to the precise mode of lacquering; but I could learn no- 
thing furt^«er regarding this than that the article to be varjii'^hed must first 
be prepared with a coating of pounded calcined bones; .after which the 
varnish is laid on thiWy, either in its pure Slate, or variously coloured by 
means of red or other pigments. I was told that the most cssytial. as 
well as difficult, jpart ot the operation consists in the process of drying, 
^ which must be ^ected in a very slow and gradual manner, for which pur- 
i pose the articles are placed in«damp and cool subterraneous vaults, where 
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they are kept for several months, until the varnish has become perfectly 
dry. 

Another object for which the drugf is extensively emptied is as a siae 
or glue in the process of gilding ; notmnff more being required than to be- 
smear the surface thinly with the varnish, and then immediately to apply 
the gold leaf. If it is considered how very extensively the art is practised 
by the Burma nation, it being among their most frequent acts of devotion 
and piety to contribute to the gilding of their numerous religious edifices 
and idols, it will be evident that a great quantity of the drug must be con- 
sumed for this purpose alone. Finally the beautiful Pdii writing of the 
religious order of the Bur mans on ivorv, palm- leaves, or meta! is entirely 
done with this varnish in its native ana pure state.’* Little can be add^ 
to the above exhaustive account, but it may be noted that according to 
Mason quoting Major Berdmore, the varnish mixed with bone-ashes is 
also usea as a paste for sticking glass on boxes and images. 

The following more detailed account by Sir D. Brandis of the method 
of collection is mso of interest * 

** The. trees which have been tapped are at once known by triangular 
scars about 9 inches long and 5 inches Woad, the apex pointing downwards. 

**On some trees we counted 40—^0 of these scars, and some of them 
at a height of To work the higher scars the Shans use a most in- 

genious ladder which is permanently attached to the trees. It consists of 
a long upright bamboo with holes cut through at intervals of 2—3 feet. 
Through each hole are passed two flat bamboo sticks driven with their 
pointed ends into the bark. These form the spokes of the ladder and are 
about 12 inches tong. The scars or notches to extract the varnish are 
made with a peculiarly shaped chisel about 15 inches long, the handle is of 
iron, of one piece with the chisel and about 9 inches long, the lower end 
thicker, holU»w, and closed with a bamboo plug. The chisel is wedge- 
shaped, about 6 inches long (the edge half an inch broad), and forms an 
obtuse angle with the handle. • 

“ With this instrument two slanting slits meeting at an acute angle, are 
made upwards through the bark, and the triangular piece of bark between 
the two slits is thus slightly lifted up, but not removed. A short bambeo 
tube about 6 inches long, with a slanting mouth and a sharpened edge, is 
then horizontally driven into the bark below the point where the slits 
meet, and the black varnish which exudes from the inner bark n«'* r its 
contact w'ith the wood runs down into the bamboo tube, which is emptied 
at the end of ten days, when it ceases to flow. A second cut is then made 
so as to shorten the triangular piece of bark which had been separated from 
the wood when the first cut was made. A shorter triangular piece of bark 
remains, ending in an angle less acute than before. 

**The bamboo tube is then moved a little higher, and the edges of the 
tiriginal cut arc cut afresh. The varnish then runs out for another ten days, 
after which the scar is abandoned. The trees vary in yield cxcecdingW i 
a crooked tree with scanty foliage which we examined was said to >ield a 
good outturn, while some of the largest trees were said to yield ven,* little. 
Wc saw trees tapped which had a diameter of only 9 inches. Moungmyat 
informed us that one man could make and look after 1.200 ^cars, that he 
could do 200 in a day, so thal the whole number occupied six days, which 
left four days for rest. Th^ only work in those n.irts of the forwt where 
the tree is abundant and trees fit to tap stand cio^e 
yields^nothing while it is leafless in the not season, and the best season for 
working is from July to October. One man collects 40 — 50 viss (i^ to 
iSalb) in one season : at Tyemyouk llic viss sells for 12 annas and at Ran- 
goon for one rupee.” * 
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In Manipor the tree attains veiy lam dimenskMis and foms exten« 
aive forests from the top of the Kaboyalm for many miles in a northerly 
and north-easterly direcdon towards the Chinese frontier. The natural 
varnish k used, as in Burma* frir many puipoaes* among which may be 
mentioned that of paintifig river-craftsB vessels destined to contain liquids* 
and scabbards. It is said to be conveyed to Sylhet for sale by the mer* 
chants who come down annually with horses. 

Physic AL Cm AR 40 TBas.«-The varnish is thick at ordinary temperai- 
tures* and of a dull leaden grey colour* but wherever it comes in contact 
with the air it assumes* in a very short dme* a shining black surface. 
Alcohol, spirits of turpentine and Wisoie* combine with and dissolve it* 
rendering it more fluid. It may also be diluted with gold sise* which 
tends to improve its drying propmies* and intensify its colour, whilst the 
solvents above enumersied nave a tendency to turn it brown. The varnish 
IS very commonly adulterated with gingelly oil. It has 'peculiarly acrid 
properties* and hence has to be handlea* when in the fresh state* with great 
care* for it frequentlyproduces violent erysipelatous swelling* accompanied 
by pain and fever. These ^ects are said to be more markM in Europeans 
than in Natives accustomed to collecting the substance. 

TRAOB.«-*The varnish is little known or appreciated outside the area of 
hs production. Attempts have been made to introduce it into European 
commerce, but since it has no special application and is so long in drying* 
it is stated to have no value in the European market. 

lledldfle. -Black varnish is extensively employed by the Burmansas an 
anthelmintic in cases of Ascaris lumbricoides (round worm)* as a remedy 
for which it is said to possess considerable power. # It is administered as an 
electuary, prepared with an equal proponion of honey* the mixture having 
been subjectea for some hours to the action of heat. The dose is one* two* 
or three table-spoonfuls of the electuary* according to the age of the patient* 
and IS followed in a few hours by a dose of castor-oil* ;ghi^ causes the ex- 
pulsion af the worms in a lifeless state* thus shewing that the remedy 
exercises a specific effect on the entozoa. The extremely nauseous taste of 
the drug and the largeness of the dose required* are great objections to 
Its employment. * It appears probable* however* that its activity resides in 
a volatile oil, which* if procurable in a pure state* would be well worthy of 
* an extended trial. 

The erysipelatous swellings caused by the fresh juice* in certain consti- 
tutions* are said to be effectually removed by the local application of an 
tnfuskm of teak-wood— Tectona graadis* Linn. (Pharm. Ind.). 

S tfu ct nre of the Wood.— Dark red with yellowish streaks, turning very 
dark after long exposure* verv hard* close and fine grained* weight from 
54 to 62lb per cubu^foot. When green it sinks* but when dry it floats in 
water. It is employed for making tool handles* and anchor stocks* and is 
said in the Gag^tteer of Burma to be preferred by charcoal burners to the 
wood of any other tree. It has lately been recommended for buildings* rail- 
way sleepers, gun-stocks* sheaves* block-pulleys* and othtr purposes fot 
which a strong but not very heavy wood is reauired. Masf n states that in 
some Chnstian villages in Burma the posts ot the chapels are made exclu- 
sively of this wood. The utilization of the timber in Munipur Is said to be 
to some extent interfered with by the dread which the natives possess of the 
irritant effects of the oleo-resin, • 

MELAStOMA, Ltnn. / Gen. PL, /.* 

Melastoma malabathricunit Lmn. ; FL Br. Ind., //., $23 ; 

The * Indian Rhododendron.’ [ ///., /. 95; Melasiomacka^ 

* Syn.— >M. OBVOLUTUM* Jaclki ThSUBUYA RlllNANTIIhKA* Onff. 
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V«r««--adjwMtBm» ITol/. ; M. amoplanthum, iVaiMf. 

V«m.— N bpa^ T%n^tram^ Lbpchaj Sho/^ iunka. Michi: 
Myptpyai, ma^dipyit ovmu.i JCaiaiai 4 wa, makadimUtya, bowiitwa, 
SlMO. 

KtitnaKM.^RaMb., Ft. ind., Ed. C.B.C.. 372 / Kurm, Fw. FI. Burm.. /., 
soft GaiMo^ Man. Timb^ i 99 t TkwaiUs, Sn. Cdylon PI., to6t Data. 6t 
Gun.* Bomb. Ft., 92,- Mown, Burma and Us PwpU, 428, 744 ; Lisboa, 
U. PI. Bomb., ts6, 24s t Gasoitoor, Bombay, XV., 72; Ind. Forostor, iV., 
24i. 

Habitat.— A spreading ahrubi found ^wing'very abundantly through- 
out India, from the sea level up to an altitude ot 6,000 feet, except towards 
the Indian Desert. It is not found out of India, i.e., the authors of the 
fiora <f British India have narrowed the description of the spates to the 
Indian typical plant which is not found in Malaya, &c. The variety 
adpreMum occurs from Mergui to Singapore and in Penang. 

Dje.— The fruit yields a purple dye used for cotton-cloths (Lisboa). 
Food««»The ovoid, truncate fruit has an edible pulp, which is said to 
strongly resemble the blackberry of temperate r^ons in taste and flavour. 

Dmnestic, fltc.— Gamble states that ** this is probably the lutki bush 
on which the silkworm Attacus atlas is often found, and fed on which it 
gives a very fine silk.” 

MELlAi Linn. ; Gsn. PI., 332. 

A mnus of troot which belongs to the Natural Order Mbliacba, and com- 
prises nve species ; natives of India and the Malay Archipelago* 

Melia Azadiracht^, Linn. ; Fi. Br. ini., S 44 : Wight, Ic., t. if ; 

Thk Nbih, ok Margosa Tree, [Meliacfx 

Syn.**M. PARViPLORA, Moon.; M. indica, Brandis; Azadirachta 

INDICA, Adr. 

Vem.'— A^tin, bdl^nimb, ninh, nimb. Hind.; Nim,nimgachh, Beng. ; 

Kol. ; Him, Santal; Agas, Palamow; Betain, Kumaon^ Nim, mahd^ 
ntm, bukhain, drekh. bakam, if\x\t~darkonah, Pb,; Ntmuri. Sind ; 
LimhOfC.V.x Nim, bdl-nimb, bakd^yan. Bomb.; Limla, kadu khajur, 
nimbay, limhficha-Jhdda, Mar.; Lxmba, libado, limbado, ltwb,danu^ 
jkada, kohumba, Guz.; Ntm, Dfc.; Vdmbu, vtppam, vtppa-maram, 
Tam.; Vepa, yafa, yeppa, taruka, nim-bamu, Tfl.; 
ktaidbeoina^mara, heh-bavu, Kan ; Veppa, avtya'^vippa, Mal» . ; Tk^i, 
bawtamaka, tamdbin, fkamUkd, kamnka, Burm.; Kohumbr nimbu- 
nimba-gakd, SiNO.; Nimha, arishta, nimba-vrikshaha, San*-.; iVi 7 >, 
dmdd^darakhU-hindi, Pbrs. 

References.— /?ox6., FI., Ind., Ed., C. B. C„ Brandis, For. FI., 67; Kurs, 
For. FI. Burm., I.. 2i2; Beddonie, FI. Sylv., t. 1 3 {id by mistake) ; Gam- 
ble, Man. Timb., i DoU. & Gibs., Bomb. FL, 36 ; Stewart, Pb. PL, 32; 
Bttrmann,Fl.Ind., t ; Pharm. Ind., $3, Hidb. & Nanb., Pkasmacog., 
tS4; Firming, Med. Pi. & Drugs {Asuttic Reser. XI ), nt ; Amslte, 
Mat. Ind., /., 4S3: O'Shaughnessy, Beng. Dtspens., 2^; Irvine, Mat. 
Med. Patna, 17 t Honigberger, Thirty-five years in tfw RasL iI., ^07 ;, 
Moodeen Sheriff, upp^ Pkarm. Ind., dj; MjH, Rhd SJnd, Un mss.), 
98: U. C. Duit, Mat. Med. Hindus, 13^ ; Murray, PI. & Drugs, Sind., 


Badtn-Powil, Po. Pr.^SJS.SS? 

Di\t. 74I ; Hseful Pl.Botnb.{\ol. 

34L W, 2$S, 2^5* J9Q; hion.Pr^ ^ 

ami Resins), ttf Stocks, Report on Sind, Gums and Resinou Prod. 
{P. ir. Dept. Rept), r, si, 44, 44f 49.50; Cwke, Otis and Oilseeds, 
57; Gums and Resins, 9 ; Indian Fibres and Fibrous Subdanees, Cross 
Bevan, King, & Watt, $5 ; Buchanan, Journty through Mysore and 
Canara, &c., Vol. I., 9, 25O; StatisHcs Dmajpur, 154; 

Trichinopoly, 7^i SfHlement Beforts -.-Central Provinces, ChindwtAra 
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rfo; MWr. Z06; BtUsp4fr0,<li f GaMii€^$ . — JV., 23 1 K., 2$: 
K/.. 93: yjl-o 30% 4O0 4i : XJJJ.p aft: XV,, 72; Panjdb, Roktah, i4; 5 ui/« 
hot. It i Kmmil. 16 i N.~m />., //I., 33 f Myton i^Coon, s*. S»f 
//., 7 ; Oudh, IIL, Tt ; Soe,, /nd, t-^^Trattsactums, VI,, adf, 

VIII,, 22; Journals {Old Serios), IV,, 2o8 ; VIII. (Sol,), 136, 17S; IX„ 
Sel„ 295% 4fO, Sei„ 4a ; XI, {Pro,), 24; XU,, $48; XIII,, 30 q, SsOf {Now 
Sorios) II,, 234: VII,, 946, 947 : Agri,-‘Hori, Soc., Panjdb, Proo; 93SJ ; 
Indian Forooior, II., 973 ; III., 209 ; V,,497 9 VI; 92$; VII., 264; VIII., 
>, 9, 2J : XIII , 60, 922, 389: XIV i, 399* 


403 : IX,, 357 : XII,, iSS, Afip.j 


Habitat. — A large tree of 40 to 50 feet in height, common, wild or more 
often cultivated, throughout the greater part of India and Burma. 

Giim*--^The b\rk exudes a clean ^ bright amber*coloured gum, which 
is collected in small tears and fragments. It is said to form a portion 
of the commercial gum gattie ancTof East India gum. It is consioerabl^ 
esteemed medicinally as a stimulant, in the Pkarntiicographia Indica it is 
described as not bitter, fully soluble in cold water, and unaffected by neutral 
acetate of lead. It gives a curdy white precipitate with basic acetate, a 
reddish gelatinous precipitate with ferric chloride, is unaffected by borax, is 
slightly reduced by boiling with Fehllng's solution which it turns a dull red 
colour. Iodine does not affect it, but it precipitates with oxalate of ammo- 
nia. It makes a we^k mucilage, and is of little value.** 

Dye. — Hove in the account of his Tour in Bombay (1787) mentions the 
MtfN, and states that the tree yields a bitterish oum in great abundance, 
which 1 understand the silk<^yers use in every preparation of their 
colours ” In the Gaoelttor cf My sows and Coorg it is stated that the oil 
is employed in dyeing cotton cloths ; a statement repeated by Lisboa, who 
adds that it imparts a deep yellow colour to the fabric The writer can 
find no other mention of the dye properties of either gum or oil. Stocks 
states {Report on Stnd) that the bark is used to dye vA, 

Fibre.^The bark yields a fibre which is of little economic value, but is 
commonly employed in the local manufacture of rope. Dr. Watt, in the 
Report on Jndian Fibres 'exhibited at the Colonial and Thdian Exhibition, 
writes *. It would never pay, howev^er, to extract this fibre for commercial 
purpose«, since the trees take years to grow, and would be killed by a 
wholesale process of decortication.*’ 

Oil — A fixed, acrid, bitter oil, deep yellow, and of a strong disagreeable 
flavour, IS extracted from the sbbd by boiling or pressure. It is already 
manufactured to a considerable extent and forms an article of export from 
Madras chiefly to Ceylon, It is employed medicinallv as an anthelmintic and 
antiseptic, ana is also considerably used by the poorer classes for burning 
in lamps, but is said to smoke offensively. 

Chemisiry of the OfL.— The oil and other products of the ntm 
have recently been very carefully analysed by Surgeon-Major Warden, 
who published his results originally in the Phirmuceutical Journal, 
and has reproduced them in the Pluxrmacographia Innica. As these 
are of great interest and may serve to decide the commercial utility of this 
cheaply prepared and abundant oil, they may be here quoted in en- 
tirety 

** Margosa or Nim oil extracted from the seeds bad a specific gravity 
of *0235 at I5‘5®C. ; at about 10®— 7® C. it congealed without losing its 
transparency After standing for about 36 hours the recently expressed 
oil depositeo a white sediment, which, examined microscopically* was found 
to be amorphous. The colour reactions of mai^osa oil wdre not charac- 
teristic. With concentrated sulphuric acid a rich browri colour « was 
yielded, and a strong garlic odour evolved. By Masaie’s ttst with nitric 
acid the oil became alni<jst immediately of a reddish colour ; after standing 
aliout one hour and thirty minutcs^lhi,* colour was pale yellow. Theclaidin 
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reaction conducted according to Poutat’a directions yielded a solid firm 
yellowish product after eighteen hours, the temperature in the labOTatory 
varying bkween 89® and 03® F. Exposed in a thin layer on a glass plate 
to a temperature of ioo®C. for some days the oil dtd not dry or become 
tacky. The oil was easily soluble in ether, chloroform, carbon bisulphide, 
benzole, 8cc. Absolute alcohol, agitated with it was coloured greenish ; on 
separating the alcohol, and evaporating off the spirit, an extract was 
obtained which consisted of oil, from which a smalt residue, whitish in 
colour, separated on standing. The alcoholic extract was very bitter, and 
possessed in a marked degree the peculiar odour of the oil The whitish 
residue deposited from the oil separated by alcohol, and examined micros- 
copically, did not appear crystalline. Margosa oil after repeated agitation 
with alcohol was found to have lost its bitterness and almost wholly its 
alliaceous odour. 

A known weight of the oil was saponified \iith alcoholic potash, the 
alcohol completely evaporated off, and the soap dissolved in water. On 
agitating the aqueous solution of the soap with ether, 1*60 per cent, of ether 
extract was obtained of an orange-vellow colour and bitter. This extract, 
treats with 60 per cent, alcohol, left a small amount of white residue, 
which had the character of a wax. The aqueous solution of the soap, after 
separation of the aher, was heated for some lime to remove dissolved ether, 
the solution was then mixed with dilute sulphuric acid in excess, and the 
insoluble separated from the soluble fat acids in the manner recommended 
by Allen. The soluble fatty acids amounted to 3*519 percent., the insolu- 
ble to 8 i>’I 28 per cent. The volatile acids consisted of butyric and a trace 
of valeric acia. During the distillation to separate the fluid from the vola- 
tile fatty acids, a small amount of a snow white fatty acid passed over; 
this acid had a melting point ot C., which coi.esponds with the fus- 
ing point of lauric acid. A weighed portion of the insoluble fatty acids, 
from which the lauric add had not been separated, was dissolved in alco- 
hol, and titrated with normal standard soda, using phenolphthAlein as an 
indicator, *288 gram of the acids required 1 c.c. of caustic soda for neutra- 
lization, No attempt at separating the fixed fatty acids was made ; they 
probably consisted of a mixture of stearic and oleic acids, with a small 
amount of lauric acid. 

** Examined by Reichert's distillation process, 2*5 grams of the ^ «l gave 
a distillate which after separation of the lauric acid, which had dislih-^d over, 
reejuired 4*6 cc of decinormal soda for neutralization, phenolphthalein 
being used as an indicator. 

The saponification equivalent of the oil was determined by Koettstor- 
fer*8 metnoa, and was e^ual to 284, the percentage of caustic potash re- 
quired to saponify the oil being 19*72. 

** A preliminary examination of the oil having indicated the presence of 
sulphur, a quantitative estimation of the amount present was made and ^ 
found equal to *427 per cent Ihe oil after repeated agitation with alcohol 
was found to contain only *109 per cent, of sulphur. 

** The extract obtained by agitating the oil w ith absolute alcohol has 
already been referred to ; H was examined in the following rr. miner The 
oily extract w*as treated with 60 per cent spirit, allowed to stand, and the 
clear yellow alcoholic solution decanted from the insoluble oil ; the alcoholic 
solution thus obtained was e vapor. ated todr3'ne''H mixed with ammonia, 
and agitated with ether. •The ether solution wa^ marked A. The aqueous 
solution, after separation of the ether, was mixed with dilute h\ drochloric 
acid, and again agitated with ether. The ether separated of a yellow 
wlour, and oelow it some flocks of a dirty vellow nuc, which refused to 
dissolve after prolonged agitation, fh® solution was marked *B. 
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From the aqueous solution the insoluble flocks were sqparated by filtratioii 
and marked C.^ The filtrate was not further examinea. 

" Esamiftation of oihor soluHou d.— The solution was agitated with 
dilute hydrochloric acid» to remove any principles of an alkaloidal nature. 
The ether was then separated and evaporated i the resulting eatract was 
pale amber in colour^ viadd at first, very bitter, and had a marked <^our 
of the oil. It contained sulphur. It was easily soluble in 6o per cent alco- 
hol. ether, chloroform, fkc.. but insoluble in acids, or in caustic alkaline 
solutions. It had the properties of a neutral resin. 

** The hydrochloric acid solution was of a ydlow colour ; it was mixed 
with ammonia, which occasioned a white precipitate, and agitated with ether. 
The ethcrial solution on evaporation left a yellow residue, not readily solu* 
ble in dilute acids. The dilute sulphuric acid solution was bitter, and 


ilute sulphuric acid solution was bitter, and 


diloride of platinum. Ihis principle had therefore the properties of an 
alkaloid. 

Ethir solution B*^On evaporating the ether solution a dark reddish 
bitter extract was obtained, soluble in alkaline solutions, and re-precipitated 
in yellowish flocks by dilute acids. It had the properties of an acid 
resin. 

Precipitaii C.— *The precipitate was well washed, and dissolved in al- 
cohol ; on evaporation a bnttle darkish residue was obtained, soluble in al- 
kaline solutions, re-precipitated in yellowish flocks by acids, soluble with 
very great difficulty in ether, easily soluble in chloroform. This principle 
thus also had the properties of an acid resin. 

“ In addition to the principles above described as being present in the 
oil, an examination of the cake left after expression of the oil, indicated the 
presence of another neutral principle, insoluble in ether or alkaline solutions, 
but dissolving in chloroform yPharm. Journ.t j 88S), ^ 

Accoixiing to Branet the seeds contain from 40 to 45 per cent, of oil. 

** Margosa cake is used as a manure in planting districts in Southern 
India. Two samples had the following com(:^sition 


Moisture 
Organic matter 
Ash 
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Nitrogen 5*07 5*41 

Phosphoric anhydride 1*40 1*33 

“ The powdered cake, like linseed meal, makes a very useful luting in 
chemical and physical laboratories, and is not liable to the attack of in- 
sects (Pharmacog, Ind,)** 

} Madiciiie* — Almost every product of this invaluable tree is largely em- 
ployed medicinally in India. The parts used and their physiological ac- 
tions have been arranged by Moocloon Sheriff as follows 

The root-bark, bark, and young pRoir^tonic and ariitiperiodic. 
The OIL, SBBDO. and leaves— local stimulant, insecticide. End antiseptic* 
The flowers— stimulant-tonic and stomachic. 

The GUM — demulcent-tonic. , 

The TODDY— rcfrigeraRt. nutrient, and alterative-tonic. 

The bark, leaves, and fruit have been used in H indu medicine from a scry 
remote period, and are indeed mentioned in the earliest Sanskrit medical 
writings. vf5., those of Susruta. The very names of the tree seem to indicate 
a f^mote knowledge of its medicinal properties, nimba^'* the sprinkler.** 
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orishiatua** relieving sicknees/* fiehumarda^^Xtflpxos^ destroying.** U. O. 
Duttiin his account of the Sanskrit opinions of the plant, writes : The bark 
is regarded as bitter, tonic, astrinmt, and useful in fever, thirst, nausea, 
vomiting, and skin diseases. The bitter leaves are used as a pot*herb, being 
made into soup and curry with other vegetables. The slightly aromatic and 
bitter taste which they impart to curries thus prepared is much relished by 
some. The leaves are, moreover, an old and popular remedy for skin 
diseases. The fruits are described as purgative and emollient, and useful 
in intestinal worms, urinary diseases, diles, Ike. The oil obtained from the 
seeds is employed in skin diseases and ulcers. The bark is used in fever in 
combin^ion with other medicines.** The fresh juice of the leaves is 
given with salt in cases of intestinal worms, and with honey in skin diseases 
and jaundice. The juice of nim leaves and of emblic myrabolans, quarter 
of a tola each, are recommended to be given with the acidition of clarified 
butter in pningo, boils, and urticaria. 

** As an external application to ulcers and skin diseases nim leaves are 
used in a variety of forms such as poultice, wash, ointfhent, and liniment 
A poultice made of equal parts of nim leaves and sesamum s^s is recom- 
mended by Chakradatta for unhealthy ulcerations.’* As is customary in 
Sanskrit medicine, the n/m, leaves, bark, &c, are seldom prescribed alone, 
but enter into the composition of numerous complex preparations,-* for an 
account of which the reader is referred to Dutt’s Materia Medica of the 
Hindus. 

This useful tree with its multitudinous valuable properties naturally 
attracted the attention of the Muhammadans on their arrival in India, and 
was called by them AeaddarachUi^hindi from the resemblance which it 
bore to their own Aaedarach^ the Persian lilac. Their knowledge of the 
medicinal properties of the tree Jiaving been derived from the Hindus, 
they naturally use its variinis products in the same way, and consider 
them cold and dry. 

The above notice of the properties ascribed to the nim^y ancient 
Sanskrit writers might almost exactly apply to the virtues which it is sup- 
posed to possess at the present day,->virtues many of which have been 
strongly confirmed by European practitioners and writers. The value of the 
bark in the treatment of periodic fevers is noticed by Fra Bai Iholem^ 
8onnerat,Qarcia deOrta,Ohr{8toval Acosta, and other old write.- but it 
was first prominently brought forward in 1803 by Dr. D. White of B. mbay. 
Later Dr. W. R. Oornish, Or. Wyndour, and others, carefully examine 
and experimentally tested it, and the result, as expressed by th • former, is 
to the effect that margosa bark is nearly as effective in the treatment of 
intermittent fever as cinchona or arsenic. Dr. Forbes {Madras Med. 
Reports^ 18$$) arrived at a similar conclusion, a conclusion which has gene- 
rally been corroborated by later investigators. 

The following are the virtues ascribed to the various parts of the tree 1 
and the diseases for which they have been recommended by modern 
writers on Indian Materia Medica and Therapeutics ; notably by Moodeen 
Sheriff in his forthcoming Materia Medica of Madras. 

The bark, root-bark, and young fruit are useful in slight of inter- 
mittent fever and general debility. The root-bark is more active and speedy 
in its action than the bark and young fruit. The oil has proved a usefol 
local stimulating application in some forms of disease, ulcers, rheu- 
matism, sprains, &c.,and \% antiseptic It isalso auseful adjunct to chaul- 
mugna oil (see Qyoocardta odorata) in cases of leprosy. Its antiseptic 
property might be taken advantage of for the manufacture of a medi- 
catra soap, since the oil readily saponifies. This soap might be very service- 
able for the purpose of washing sores, Ac., and for the general uses to 
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which carbolic soap is now put. An interesting use of the oil is men- 
tioned by Buchanan Hamilton, who states that in Madras about an ounce 
is given to every woman immediately after she is delivered of a child. 
The dry seeds possess almost the same properties as the oil when bruised 
and mixed with water or some other liquid, but do not make a cleanly 
preparation. A strong decoction of the fresh leaves is a slight antiseptic 
and may be used instead of a weak solution of carbolic acid. A hot infusion 
of the leaves is much used for fomenting swollen glands, bruises, and 
sprains, and appears to be anod\ne. The flowers are useful in some cases 
of atonic dyspepsia and general debility. The gum is, from its medicinal 
properties, a better auxiliary toother remedies than Gum arabic and Feronia 
gum, in catarrhal and other affections accompanied by great weakness. The 
toddy or fermented sap of the tree appears to be of great service in some 
chronic and long standing cases of leprosy and other skin diseases, con- 
sumption, atonic dyspepsia, and genera] debility. The reader is referr^ 
to the numerous ** Special opinions** quoted below for a more exhaustive 
account of the minions of practitioners in India. 

Moodeen Sheriff recommends the following preparations Of the 
root-bark, bark, and young fruit, a decoction, tincture, and powder ; of the 
leaves, a decoction and paste or poultice ; of the kernels, a solution or 
emulsion with water; the oil, alone, or with chnulmttj^ra ; of the flos^ers, 
an infusion ; and the gum and toddy, as a mucilage and alone. 

He suggests the following European drugs from which thev might 
be efficiently substituted : ^ihe^ root-bark, bark, and young fruit, foi 
cinchona bark and gentian ; the oil, nuts, and lca\es, for carbolic acid ; the 
flowers, for elder flowers, and coriander, aniseed and dill oils ; the gum, for 
acacia and feronia gums; and the toddy for elm bark, diluted phosphoric 
acid, Jamaica sarsaparilla, and chaulmugra and cod liver oils. 

The ferment^ sap or mm toddy has specially powerful properties 
attributed to it. The sap is either yielded spontaneously, or is extracted 
artiflcialiy. In the former case, a clear and colourless liquid flows in a 
thin stream or continuous drops from two, three, or more parts of the 

S lant, and continues to do so from three to four, six, or even seven weeks. 

Legarding sap obtained artificiallv. Moodeen Sheriff writes : ** 1 he nfm 
trees, which yield the sap artificially, seem to be very rare, for I have heard 
only of three or four such plants. " All these are said to have been pretty 
young and large, and were found near w^ater or on the banks of nullahs 
or water-courses which were constantly wet. The sap was extracted in the 
following manner A moderate-sized and fresh-looking root being ex- 
posed by removing the earth, it was either cut through, or only to half of its 
circumference, from below, and then a vessel was placed beneath to receive 
the liquor, which began to dribble or flow in a very small and thin stream. 
The sap thus collected is supposed to be identical with that produced by 
the tree spontaneously, but is comparatively very small in quantity, 
amounting generally to only from 2 to 6 bottles in 24 hours. I think if 
many of the margosa plants growing near water be tried in the manner 
just explained, a much larger percentage of them will be found capable 
of yielding the liquor than is generally supposed.’* The sime writer gives 
an account of one famous tree in Mylapore near Madras, which produced 
sap every third or fourth year for four occasions, after wl|ich it died. He 
writes : ** On each occasion before the sap be^n'to flow there was always, 
for three or four days, a* distinct and peculiar Atshing or pumping noise of 
a liquid within the.trunk, which did not entirely cease, titl the discharge 
actually commenced from three or four parts of the plartt.** When this 
jxhenomenon occurred, the people of the neighJ)Ourhood flocked to the tree 
and bought the drug which theyiheld in hi^ esteem. 
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TKe u/m tree is generally supposed by its presence to materially im* 
prove the health of a neighbourhood. Believed to be a prophyllactic 
against malarial fever, and even against cholera, it is frequently planted 
near buildings and villages. Even Europeans believe in this property 
to some considerable extent, especially in the North-West Provinces and 
Oudh, and villages surrounded with ^it/m trees are frequently cited as 
proverbially free from fever, when neighbouring villages suffer severely. 
It is extremely doubtful, however, whether this tree exercises a beneficial 
effect to a greater e«tent than any other. A somewhat similar effect is 
supposed by the natives to be produced on syphilis, the air waved with a 
nfm branch being considered a cure for that disease. 

A plant with so many reputed properties has naturally been much used 
by European practitioners in. India, and has obtains a place in the 
Indian PharmacopoBta. The officinal preparations are the powdered bark, 
the fresh leaves, a decoction and tincture of the former, and a poultice of 
the latter. The bark is said to be astringent, tonic and antiperiodic. 
the leaves to be a stimulant application to ** indolent and ill-conditioned 
ulcers ” 

Chemistry op the Bark, Lbavrs, &c.-The chemistry of the gum 
and oil has been already discussed. That of the bark and leaves is 
of particular interest from a medicinal point of view, and is described as 
follows by PlUcktger & Hanbury. 

Margosa bark was chemically examined in India by Cornish (1S56), 
who announced it as a source of a bitter alk/iloid to which he gave 
the name of fn/irgostu#, but which he obtained only in minute quantity as a 
double salt of margosine and soda, in long while needless. The small 
sample of bark^at our disposal only enables us to add that an infusion 
produced with percbloride of iron a blackish preci^jitate and that an infu- 
sion is not alters by tannic acid or iodo-hydrargyratc of potassium. If 
the inner layers of the bark are alone exhausted with water, the liquid 
affords an abundant precipitate with tannic acid ; but if the t^nlire bark 
is boiled in water, the tannic matter which it contains will form an insoluble 
compound with the bitter principle, and prevent the latter being dissolved. 
It is thus evident that to isolate the bitter matter of the bark, it would be 
advisable to work on the liber or inner lasers alone, which might *eadily 
be done as they separate easily.” 

According to the more recent researches of broaghton published in the 
Madras Monthly ^our. of Mod. Science and quoted in the Pharm. Jour.^ 
the Year-Book of Pharmacy, tS/S* P* ^/, the bitte- principle 
is Clue to a resin, which it is very difficult to obtain in a state of purity. 
Broughton succe^ed in obtaining a nitro-compound, hich yielded a silver 
salt, not however crystalline, from which he ascribes to the resin the for- 
mula C„H|4 ,Oii, that of the nitro-compound being 0)40,1. The 

resin is not, therefore, an alkaloid, since it contains no nitrogen. If 
required for medicinal purposes, the most suitable and convenient mode 
of administration woula be an alcoholic solution of the resin. 

The leaves also contain a bitier principle, more readily .soluble in water 
than the resin above described, of which it is a hydrate. Th’s substance 
also occurs in the bark, and closely resembles the resin in properties. The 
leaves contain no peculiar alkaloid, and the powerful smell of the tree was 
found not to be clue to the presence of a sulphuretted oil as had been 
surmised. • * 

Special Opikiqms.— $ AYm oil is a valuable remedy in Veterinary 
Supwy for foul sores. It is stimulating and healing ” (Surgeon^General 
W, R, Cornisho F.P.CS.^ CJ.E., Madras), The leaves macie into a puip 
>nRybeapplied*exiernallyover themamry?eas a lactifuge” {Surgeon w. F, 
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Tkamstn ss^ M.U./., iiangmlarg). •* 1 }miv« extracted the Uttar pried* 
pies from the hark and have found them a eflfcient fshrifaij^ 'A 
strong drcoction of the bark used every hour in remittent fever has had 
the desired effect when other febrifuge remedies had failed. In ukersand 
skin diseases a poultice made of the leaves acts. 1 think, as an antiseptic, 
not as a topical stimulant** {Surreon K. D- Ghon^ if./).. M.R.CS., 
Kkaolna). ** 1 frequently use the infusion of the bark as a tonic and anti* 
periodic with the best results** {Honorarv Surgwn E, A» Morris.Trau- 
guihar), ** Used here as a tonic in convalescence from fevers. For this 
purpose a very cheap and useful mixture in dispjmsary prac^ consists 
of Quinelum m. v.. Nit. Hyd. dil. m. x.. and infusion of Mfm bark 3i 
three times a £ty** (^wrg«0M«lfayer L.C. Nanmy^ Trichinopoly), **The 
leaves applied toth^breasts arrest the secretion of milk ** (Surgton^Maior 
% BangalorM). ** Margota bark is used as tonic vermifuM (for 

Ascaris vermicularis) ** (Surgeon^- Major H.D* Cook, Calicut, Molabar). 
** powdered bark is frequently used as an antiperiodic in dispensary 
practice, but is much inferior to cinchona and its preparations^* (Sur* 
geoH G. Price, Shahahad). **The oil of the seeds is useful for the destruc- 
tion of lice, and as an application in urticaria andeexema** (Narain 
Missir, Kothc Baoar Duftmeary, Hoshangahai, Central Prooinees). 
** llie bark in the form of decoction is a fairly efficient antiperiodic in 
mild agues. The leaves used as a poultice form a very useful application 
for fom ulcers often exciting a healthy action when other remedies have 
failed. The seeds are prised by the natives who express an oil from them. 
The latter is used for lighting purposes, and as an application in skin 
diseases *’ (Surgeon S, H* Browne, Hoehangabaa, Central Provin^ 

cm). ** As a febrifuge, tonic and alterative, the decoction of the bark is 
efficacious in fevers. The leaves are applied to ulcers and in a variety 
of skin diseases. The fresh juice is usm as an alterative in leprosy ana 
skin diseases, but I found it of no use in a case of leprosy after a prolonged 
trial. A popular belief exists that a leper can be cured if he can live ex- 
pos^ unaer a nitn tree for 12 years. The slender twigs are largely used 
as tooth-brushes [datan), the continued use of which .is said to keep the 
system free from all complaints and certainly keeps the mouth and breath 
clean and sweet ’* (Asnstant Surgeon S. C. Bhuttacharji, Chanda, Cc«- 
tral Provinces). ** An ointment made from the leaves fried in ghi and 
subsequently mixed with wax makes a good stimulating application for 
indolent ulcers, the infusion of the bark is useful as an antiperiodic and 
tonic, the dose of the latter from i to 2 ounces '* (Surgeon E. S. Brander, 
IM.D; Rungpore). ••The oil of the seeds in doses of 30 minims to 51 
with pdn is useful in asthma The ashes of the bark are used ^ an 
application in eczema when there is much discharge’* Hospital Assistant 
Lai Mahomed, Hoshangabad, Central Provinces), '* The oil is used exter- 
nally as a stimulant in convulsions and collapse from fevers and cholera” 
(Honorary Surgeon T. R. Moodelliar, Chingleput, ^fi<sdra^ Presidency, 
•• Astringent, tonic and febnfuge in form of decocUdp prepared from the 
bark thus: — Bruised nim bark 2 02., water 1 piiVt, boil for half an hour: 
strain and again boil, this time down to 8 ounces. Soothiag poultices and 
fomentation's arc made from the leaves” {Civil Surgeon C, M, Russell, 
Sarun), ” A decoction of mm bark is useful as a tonic and antiperiodic 
in the milder forms of malarious fever. It is^lso efiicaefous in the treat- 
ment of boils and would seem to possess alterative properties '* (Surgeon 
R, D. Murray, MB., Burdwan), « The oil of the seed, is chiefly .given 
internally for checking convulsions, fits, &c‘; externally it is used as tur- 
pentine** (V* Ummegudien, Mettapollium, Madras), ** In confluent small- 
1 have seen nim oil act as a charm when applied over the whole 
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body: it decidedly promotes recuperative efforts of the skin and thus 
exerts a favourable influence in the course of this disease. The art i iw 
is greatly superior to gingdiy or cocoanut oil and carbolic acid. It forms 
a valuable remedy for fleM in does and for obstinate mange in the same 
animals. As an antiseptic stimulant applied to wounds, it deserves inves- 
tigation” (Surgeon W, 0 , King, MS., Madras). ”A decoction of the 
leaves is us^ m a wash for unhealthy ulcers. The green leaves are con- 
sidered antibilious and are used by the natives as an adjunct to some 
curries” (Surgeon A, C. Mukerji, Noakhally). “The bark is a good 
substitute for quinine in the chronic stage of fever when the latter drug 
di agrees with a delicate stomach. The oil is also used for scabies and 
supv-ficial ulcers” (Civil Medical Officer fV. Forsyth, F.R.C.Sa, Edin., 
Dina j pore)* ” Decoction of the bark given in cases of chronic fever com- 
plicated with diarrheeal Leaves most useful for fomentations and poul- 
tices ” (Civil Surgeon S. M, Shircore, Moorshedahad), " The decoction of 
the bark is a valuable febrifuge and antiperiodic. The sprouts with black 
pepper form a good antiperi<Mic in chronic intermittent fover ” (Assistant 
Surgeon Nanda Lall Ghose, Bankipore). “ The leaves are used as a bitter 
tonic, also in the form of paste or poultice as a remedy for unhealthy 
ulcers and sores, and in the form ot decoction as an antiseptic lotion. 
The bark is a substitute for cinchona bark, and a bitter principle prepared 
from it is used b> native physicians as a substitute for quinine. The oil 
expressed from the seeds is a good application in old unhealthy sores and 
in leprosy. The tender leaves taken internally are used as a cure for 
leprosy ” (Civil Surgeon J. H. Thornton, BaA., M.B., Monghyr). “ I have 
used the decoction of the bark for its tonic and antiperiodic properties in 
chronic cases with good results. A decoction of the leaves has been used 
as a lotion fur wounds and ulcers with some success. The young leaves are 
often used cooked as an article of food and fried with brinjal to which they 
impart a mild bitter taste. Also made into a curry with other vegetables. 
They are believed to have alterative properties” (Civil Surgeon^D, Basu, 
Fartdpore, Bengal). A decoction of the bark is useful in fever and dur- 
ing convalescence ; the leaves in fomentations for sprains and glandular 
swelling; the oil in rheumatism. All are highly antiseptic ” (Civil Sur- 
geon G. C, Ross, Delhi, Panjdb), ** The leaves— fried, powdered, mixed 
with ghi, and made into an ointment— form a very efficacious app^* ^tion« 
in sloughing sores and sinuses ” (Assistant Surgeon T, N. Ghose, M *• rut), 
“ A milky fluid which runs from some of the old trees is considered an 
alterative tonic ” (Civil Surgeon R, Gray, Lahore), “ In 1872 (at Bhuj) 
1 treated a great many cases of ague among sepoys with decoction of 
nim bark: they recovered and 1 returned to duty ; but the proportion 
of readmissions among them was very discouraging” (Surgeon- Major 
H. DeTatham, M.D.,M,RoC,Po, Lend., Ahmednagar). ”The oil of the 
seeds is a good application in cases of ulcer and excoriation of the scalp— 
the result of want of cleanliness” (Civil Surgeon J Anderson, M.B., Bij^ 
nor, N -W, Provinces), “Extensively usea in the form of poultices to 
abscesses, carbuncles, and boils. Taken by natives as an anti-scorbutic ” 
(Civil Surgeon y. McConagkey, M,D., Shajehanpore), “I hnw used 
the bark as an antiperiodic, but not with satisfactory results. Poultice of 
the leaves seem to suit some indolent ulcers” (Surgeon G, G, Ward^cth N, 

L, /., Mkovs), “ Native travellers, whenever possible, sleep under the nim 
at night-time, as the tree j^said to ward of! fcvq^. The leaf 

with ghi is useful as an external application to pwriasis” 

M, Df, Dy, Sanitary Commissioner, Poona), “(i) Decoction of Nm is a 
valuable tonic and alterative, and is very useful in chronic fevers, »urag 
convalescence from febrile complaints, and in cutaneouseruption. (2) Af 
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a wash for unhealthy sores, it acts as an alterative and antiseptic, (3) A 
mixture of the bruise leaves with turmeric is rubbed over the body during 
the desquamative stages of eruptive diseases, such as smalKpox. It has- 
tens the separations of the crusts, probablv acting as an antiseptic, and 
promoting the healing of sores. (4) A poultice of the leaves is very use- 
ful to hasten suppuration or to disperse inflammation. (5) The leaves are 
occasionally used with brtnjal or other vegetables, and act as an anthelmin- 
tic. (6) The expressed oil of the seed 1 tried in convict lepers for four 
years in the Bankura Jail. It was used in the form of a bath. In almost 
all the cases great relief was obtained The results were as follows f/i) 
In anaesthetic cases, great improvement followed in sensation and the 
eruptioh diminished. In some cases the improvement was so great that 
they could not be distinguished from healthy men. With hard work or 
any other debilitating cause, there was, however, a return of the original 
symptoms, {b) In tubercular cases, both thickening and ulceration became 
less, and in some cases entirely disappeared., (r) In the mixed form the 
eflects were no less marked. I triea both this and Garjan oil, and I con- 
sider ntm oil the better of the two. The results were noted in my an- 
nual medical reports of the Bankura Jail for the years 1879 ’* 

(Suwon R, L. DitH^ M D , Pubna). 

Pood and Fodder. --The lsavbs are cooked with other vegetables in 
the form of a curry, or are simply parched and eaten. They impart a 
bitter taste to the food, but this seems to be liked by Natives. They are 
also used for cattle fodder Llaboa states that the small sweet pulp of 
* the FRUIT is eaten in the Bombay Presidency, especially in times of scarcity. 
The TODDY obtained from the tree has already been described 
Stmeture of the Wood.— Sapwood grey, heart-wood red, very hard, beau- 
tifully mottled, weight from 45 to 53® per cubic foot , transverse strength 
of bar 2' X I* X I* from 550 to 720® (Gamble). It is strong, clean- 
grained, and resists the attacks of worms. It is much used for the construc- 
Tion of carts, for making agncultural implements, anOfin South India, for 
furnituref. Owing to its sanctity and durability, it is largely employed by 
the Hindus tojnake idols. A contributor, forwarding specimens to the 
Agri -Horticultural Society of India in 1861, wrote “ I can .ilmost confi- 
dently state that it resists the action of atmosphere infinitely better than 
, *t0orr or *sismi whilst in point of value the ntm can be procured at one- 
third less the rate than the latter ** He recommendea it for carpentry 
work, and thought it admirably suited for door panels, rails, sash frames, 
and furniture. It has abo been highly recommended for making trunks 
and chests, which withstand the attacks of white-ants, and are said aUo to 
render the contents proof against the ravages of other insects. 

Dolqsstic, Sacred, and Agricultural Usee.— As already stated, the twigs 
are largely used as tooth-cleaners, and the oil is employed for burning 
The SEEDS and the oil obtained from them are used as applications to the 
hair by the women of Sind, both on account of their odour, and also to 
kill vermin. (Con/, with Det^geots, Vol. 111., 84-92.) The leaves are 
largely used to protect clothes, books, papers, &c., from the ravages of 
I insects, but are inferior to camphor for this purpose, apd require to be 
frequently renewed. The nim is extensively planted as an avenue tree for 
which it excellently adapted The leaves and twigs are used for manure, 
and the oil-cake, as already stated, is considerably employed for the 
same purpose in the planting districts of Southern India* 

The tree is held saertd by the Hindus and takes part in many of their 
ceremonies. It Is believed that when nectar was being taken to heaven 
from the world below for the use of the gods, a few drops fell on the nim. 
^Henc^on New /ear's D^y ol Shahalivan thak, Hindus eat its leaves in 
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the hope that they will thereby acquire freedom from disease {Lisboa) . DOMESTIC. 
Buchanan, in his Journey through Mysore^ relates that, **once in two or 
three years the Coram 4 s of a village make a collection among themselves, 
and purchase a brass poi, in which they put five branches ofMelia Azadi- 
lachta and a cocoanut. This is covered with flowers and sprinkled with 
sandal-wood water. It is kept in a small temporary shed for three days, | 
during which time the people feast and drink, sacrificing lambs and fowls to 
Marima, the daughter of Siva ; at the end of the three days they throw the 
pot into the water.” In a passage in the Statistics of Dina j pur ^ the same 
author states that the leaves are much used by holy men to help them 
to resist the allurements of beauty. The authors of the Pharmacogra^ 
phia Indica^ commenting on the former passage, write : — This practice 
IS known in other parts of India as Ghatasihapan^ and is considered to 
avert ill-luck and disease.” Amongst certain castes the leaves of the nim 
are placed in the mouth as an emblem of grief on returning from funerals. 

Hove, in hxsTour in Bombay ^ writes, “The Gentoors worship this tree, 
and their barren women invoke and perform the same ceremonies round 
it every morning as they usually do in the other Pergunnahs about the 
Ficus religiosa.^' 

Melia Azcdafach, Linn.; FL Br. Ind., /., ^44: Wight, Ic., /. 160. 

The Persun Lilac ; Bead Tree. 

Syn.— Melia sbmpervirens, Sw. ; M. Bukayun, Roylr. 

Vein. — Drek, bakdin, bakiyan^betain, drikna,bakarja, maha^ninb. Hind. ; 

Ghordnim, inakd»nim, Bsng. ; Gara mm, Kol.; Tkamaga, Assam; 

Bakaind, NuPAL; Bukain, N.-W. P. ; Chein, kachen, bakdin, dkrk, 
drrk, jek, seed^kabbulbdn, Pb. i fakydna, Pushtu ; drek, 

SiND; Maka limbo, nialla nim,muhli, C. P. ; Gouri-ntim, gouli^nim, 

Dec.; Nimb, maha-limbo, drek,bakayan,wilayati nim. Bomb. ; Limbara 
bakdna-nimbt <wilavati-nimb. Mar.; Bakan limbodn, Q\3Z.\Malai, 
vembu, malaLvepOam, Tam.; Taraka vrpa, makdntm, konda-vrpa, 

Tel.; Bdvu, chik odvu, kadbevina mara, bettada-bevina , Kan % hfullay 
vaemfd, Malay.; Ta-ma^ka, ba-ma^ka. Burn.; Maha-nimba, lunn- 
midella, SiNG. ; Mahdnimba, kimadruma, parvata-nimba-vrikshaha, 

Sans.; Hab-uLban, Arab. 

References, — Bohs., FL Orient.,/., 9S4;Foxb., FL Ind., Ed C B.C., 
jtfp; Brandis, For. FL, 68 : Kurm, For. FI. Burm , /., jn ; % FL 

t. 14 ; Gamble, Man. Timb., 70 ; DaU. & Gibi„ Bomb. FI., ' ‘ hpl., 
iS i Stewart, Ph. PL, 33; Mason, Burma and Its People, 41 1,7- ^ ; Sir 
W. Elliot, FL Andh., 184; Pharm. Ind., 55; Ainshe, lint. Ind., I 
4S3 ;0*Skaughnessy, Beng . Dupen^., 16; Moodeen Sheriff, Supp. Pharm. 
ind., 172; Mat. Med. S. Ind. (in MSS.), 97 ; r. C. £>utt,Mat. Med. 

Hindus. 408 7 Sakharam Arjun, Cat. Bomb. Drugs, 25; Murray, PL & 

Drugs, Sind., 85 ; Bidie, Cat. Raw Pr., / arts Kxh., 108 ; Dvmock, Mat. 

Med. W. tnd., 2nd Ed., /7r ; Dimock, Warden and Hooper, Phartnaiog. 

Ind,, Vol.L, JjO; Year-Book Pharm., i875, 375 ; *S8o, 204; Birdwood, 

Bomb. Prod., 279 ; Badem Powell, Pb. Pr , ; Atkinson, Him. Dist. 

(Vol. X , N.- W. P. Gao.), 307, 74* ; ^Wul PL Bomb. ( VoL XX V., Bomb. 

Com.), dt, 286; Gums and Resinus Prod.; P. W. Dept.Rept. ^ 14; 

Cooke, Oils and Oilseeds. 57 ; Gums and Reshis. 19, 20; Watson, Kept., 

4; Settlement Report ' -^Panfdb, 9hang, 22; Hamira, tO; Peshdwar, 

S3 i Guordt, 8; Dtlhi, cciii ; N.-W. P.. Shahjehdnpore, 9, C '■« ftetrs — 

Bengal, Orissa, II., i6u ; Bombay, XIII.. 26; XV, 72; AVJI , it; 
Panjdb.Karnal, t6; Hoshidrpur. to ; J hang, tj ; Amritsar, 4; Sealkot, 
it ; Rohtdk, t4; Delhi, 18 ; Ludkidna, rO; Mysore and Coorg, /., 52, sS 
Indian Forester, II.,J7i,29t,292,; IIL$ a, 'A); V., t8i ; VI.. 2jfi ; 

Vil., aaa, 250 / Vtlh, 35 ; IX., 51^; XL, 264, 272, 390 s XII., 37 , 453 , 

Himitat.— A tree which attains a height of 40 fwt, and has a short erect 
trunk and l^oad crown ; it is commonly cultivated in India, but is w'ild in 
the Sub- Himfilay an tract at altitudes of from 2,000 to 3,000 feet. It was < 
probably introduced into Southern India by the Muhammadans. 
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Gimk— The Persian Lilac yields a brownish adhesive gum similar to 
that of the If /m, and not unlike that of the wood-apple. Feronfii etephaatBint 
in appearance* It is apparently not used to any extent. 

Dye*— Bldie includes the leavss of this plant amongst his dye mate» 
rials, and states that they contain green colouring matter and an astringent 
principle. The writer can find no record, however, of these being taken 
advantage of either in dyeing or tanning in any other part of India. 

CMl.— A fixed OIL is extracted from the sxsos, which, according to 
Bird wood, is similar to that of the nim. It appears to be little known or 
used. 

Medidae.— Hindu writers on Materia Medica seem to have almost 
entirely neglected the Persian Lilac in favour of their own nim. It has; 
however, long been used by the Arabs and Persians, who brought a know- 
ledge of its virtues with them into India. They consider the root-bark, 
fruit, flowers, and leaves to be hot and dry. and to have deobstruent, resol- 
vent. and alextpharmic properties. Thus. the flowers and leaves are 
applied as a poultice to relieve nervous headaches* The juice of the 
leaves, admin^tered internally, is said to be anthelmintic, antilithic. diu- 
retic. and emmenagogue. and is thought to relieve cold swellings, and 
expel the humours which give rise to them ” (Dymock), In America a 
decoction of the leaves has been employed in hysteria, and is believed to 
be astringent and stomachic. The leaves^and bark are used internally and 
externally in leprosy and scrofula, while a poultice of the flowers is believed 
to have vermicide properties and to be a valuable remedy in eruptive 
skin diseases. The fruit has poisonous properties, but is used in leprosy 
and scrofula, and is worn as a necklace to avert contagion In the Panjab 
the SEEDS are prescribed in rheumatism, and in Kdngra they are pounded 
and mixed witn apricots as an external application for the same disease 
In Bombay strings of the seeds are suspended over doors and verandahs 
during the prevalence of epidemics to avert the disedSe The oil is said to 
possess similar properties to that of the nfm. and according to Ainslie this 
species also yields a similar toddy. Emerson states that the gum is u&cd 
as a remedy for splenic enlargement. 

Several parts of the Persian Lilac are considerably employed in America. 
Thus, *^the root bark has obtained a place in the secondary list of the 
Uniti^ States Pharmacopoeia as an anthelmintic. It has a bitter nauseous 
taste, and yields its virtues to boiling water. It is administered in the 
form of decoction (4 ozs. of the fresh Dark to two pints of water, boiled to 
one pint), of which the dose for a child is a table spoonful every third hour, 
until it sensibly affects the bowels or stomach, or a dose may be given 
every morning and evening for several days and then be followed by a 
cathartic ” Aarmacop. Ind.), Moodeen Sheriff states that, after a careful 
trial of the above preparation, he has arrived at the conclusion that if the 
root-bark is vermifuge at all. it is very weakly so ^ . 

Other preparations have been used in America. The dried berries in 
whisky have been employed against ascarides. tape-worm, and verminous 
diseases, and the pulp of the berries stewed in lard lias been used with 
success against scald head. A fluid extract and syruB prepared from the 
bark have been recommended, the laUer containing ^nilla which is said 
to wholly disguise the bitter and disagreeable taste of (he dfug ( Y tar^Book 
of Pharma^ (^^75). J75). A recent jvritar on the subject. Mr. Jacobs, 
states that, when prepared In March or A^l while tke sap it »cending, 
unpleasant effects have been observed, such as stupor, duatatien of the 
pupil. &c«. which symptoms, however, pass off without perceptible injury 
to the system. There appears little doubt that if given in large doses the 
bark, leaves, and fruits are .idl toxic, producing narcotism followed by 
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death. Dr. Burton Brown {Panjdb Poisons) record? a case in which a 
European ^rl ate the berries, became insensible and died. Descourtilz 
says that six to eight seeds cause nausea, spasm, and choleraic symptoms, 
sometimes fullowd by death. 

Chemical CoMPOSiTiOH.«-Mr. Jacobs subjected the bark to a careful 
analysis and found the inner bark or li^r to be extremely bitter, devoid 
of astringency, and not to give any indication of the presence of tannin. 
The outer bark, on the other hand, he describes as very astringent, and as 
giving abundant precipitates with gelatin and ferric chloride. The active 
principle was found to oe a light yefiow, non-crystalline bitter resinous sub- 
stance without alkalo^dal properties. ^ He sums up as follows:— 

(i) The activity of the bark resides in the liber (or inner bark), and 
this alone should be employed, (a) The active principle is a 
yellowish-white resin. (3) Tne drug is one of the best anthelmin- 
tics, and a fluid extract, prepared with diluted alcohol, or a tinc- 
ture, would be a valuable preparation that would seem to deserve 
a place in the Pharmacopeia [Kear-JSai?* of Phorm, ii88o), 206]. 

From these results it would seem that the inner bark is a medicine 
worthy of more extended trial than it has yet received in India. 

Poddtf. ^According to Aitchlson the fruit (poisonous to man) is 
gp'eedily eaten by goats and sheep. 

Structure of the Wood.— Sapwood, yellowish-white; heartwood, soft, 
red, weight from 30 to 4olb per cubic foot. It is very handsomely marked 
and polishes well. According to Beddome, Brandis, and Kurz it warps 
and splits easily, but Gamble writes : ** Our specimens split only very slight- 
ly, and we arc inclined to think it is better than it has been supposed to 
be.” It is said to be used in Bengal, like that of the nim, for making 
idols, but is generally employed for making furniture. 

Domestic.— The stone from the fruit is used all over India as a bead, 
being perforated and strung into necklaces, rosaries, and long strings. 
As already stated, it is supposed to act as a charm against disease {see 
Beads, Vol. I., 432). In America the leaves and fruit are emplo>ed, 
like those of the nim in India, as a preservative against llie attacks of in- 
sects. Thus a decoction of the berries is sprinkled on plants to prevent 
the depredations of grubs, and the leaves and berries are used tc preserve 
dried ^it and clothing from the attacks of insects. * 


Melia dubia, Cav. ; Fl. Br, Ind.^ I , S45- 

Syn.— M.composita, WiUd,: M. supbrba sod M. RosusrA, Roxb.; M. 
AUSTRALAS 1 CA, Adr. Juss, / M AROENTRA, Herb, Ham, 

Vem* ^Vtwburions', Assam: Nepal; Euur,iimharra,ftfmharra, 

the fruit«)«/d khajur, kurru kkajur, B MB. iKartaput, ntmhar^f, M \R. ; 
Kadu kkajHr,G\}Z.: Mallayvembu, Vau,} Beou Utia-bevu, kml-bcvut 
karibevin, ara^bevu, Kan. ; Umimidrlla, SiNO. 

Referencea.— gM6., Fl. Ind„ FA, C.H.C., 369; 

Beddome, Ft. Sy/v., /. >3; Thwaites, En. Cevlon Fl„ 59; Dah. (- 
Gibs,, Bomb. Fl., 36} Pvmock, Mai. Med. \V. /mi,‘ 2nd p.d , /T'*; 
Pkarmaco^rophia indica. /., JJj; Year-Book Phnrm , 

U. PI., 192 i Usboa, U. PI. Bomb., 41! Jnd. torester, VIII . 29 . A., j, 
33 jS 

Habttab— A large, handsome, deciduous tree, met with in the Eastern 
Himalaya, South India, Ceylon, and Burma. . .r »• 

Medicine.— Dymock descril^ the fruit i^ his Maierta MedtCA • 
Western India as follows “ The pulp of the ffsiil has a bitter nauseou** , 
taste. It is a favourite remedy amongst the labouring classes for colu , 
half a fruit being the dose for an adult. It appears to have ha^dU anv 
purgative properties, but is said to relieve the pain most cITcciualU. in tlir 
Concan the juice of the green fruit with a third of its weight of sulphur and 
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an equal quantity <A curds heated together in a copper pot is used as an 
application to scabies and to sores inmted with maggots.” The dried fruit 
is supposed to be the Arangaka of Sanskrit writers. 

Chemical Composition. — ** The bitter principle of the fruit is a white 
crystallizable gluooside soluble in ether, alcohol, and water ; it is precipitabie 
from its aqueous solution by tannin and alkaloidal reagents, but not by 
plumbic acetate, and it has a slight acid reaction. Sulphuric acid dissolves 
It with a deepening of colour discharged on the addition of water. Boiled 
with diluted hydrochloric acid, it is decomposed in less than half an hour 
into glucose and a colouring matter. Petroleum ether removes a fatty 
oil of nauseous property, and ether dissolves a tasteless wax of greemsn 
colour soluble in boiling alcohol and only slightly in petroleum ether; 
besides these constituents, malic acid, glucose, mucilage, and pectin occur 
in the fruit.” {Phar» Ind,) 

Trade. — Dymock states that the fruit is sold in the bazdrs of South 
Western India for Rt-4 per ft. 

Structure of the Wood.— Sap wood grey, heart wood reddish«white, soft, 
light, li^eighing only from 23 to 261b per cubic foot, cedar-like, not easily 
attacked by vmite-ants. but not so strong and durable as that of the nim. 
It IS often used by planters for building purposes, and in Ceylon is employ- 
ed for ceilings, and out-riggers of boats. It has also been recommended 
for tea boxes and similar purposes. 

Domestic, &c.— Beddome recommends the tree highly for avenue 
purposes, on account of its handsome appearance and rapid growth from 
seealings. 

MELILOTUS, fuss. ! Gen. PL, 487. 

A genus of annual or biennial herbs, which comprises about twelve species, 
spread tbrou^ the temperate regions of the Old World. Ot these, three are 
natives of India. '•m 

Melilotus officinalis, Willd.; FI. Br. Ini., 11., Sg/ Lequminosa 

Syn.— hj. MACRORHiZA, Pers,, M ALTisslUA, ThutlL not of Wall ; Ihi- 

FOLIUM OFriClNALE, Wllld, 

Vcm.— H ind.; Bau^pinng^ Bbng. ; Zxrlr^ Pbrs. 

Rrfe re n ccs * — Roxh,^ FI, Ind„ Ed. C.B,C., S88, O^Shaugknessy, Bent;, 
• Dtipens; 299, Dymock, Mat Med, W, Ina , 2nd Ed , 21 1 , Year-Book 

0/ Pharm,, 1877, 29$ ; Atkinson, Him, Dist,, 3o8 , Btrdwood, Bomb. 

Prod • 29 f Smith, Die., 271 , Cagetleer, N, W, P., IV , Ixx, 

Habitat. — A tall, robust herb, wild in Nubra and Ladak, at altitudes of 
10,000 to 13,000 feet ; cultivated here and there in India. 

Medicine —This is considered by some to be the /xiX/Acvto; of Dios- 
corides, by others M. hamosa,Lf irAr , a Persian species, is believed to ha\e 
been that drug. Both possess a marked odour of coumann That sub- 
stance may be extracted from either species, as well as from the Tonka bean, 
and from Asperula odoimta, L%nn., Liatris odoratissima, Wtlld,, and Galium 
tnflorum, Mich.^hy exhaustion with ether, when thecoumaf’in crystallises out. 
1 he substance is then punhed by repeated crystallisation with alcohol It 
IS also now manufactured svnthetically from salicylol and ialicylic aldehyde. 
Coumann is almost invofuble in cold water, but readily soluble in hot 
dilute ac.ds and alcohol, has an agreeable aromatic Odour, a burning 
taste, and the vapour acts strongly on the brain. W^en administered 
internally Up dogs in dos|^s of 7 to 10 grains, it ^oduces griiat and even fatal 
depression, and jn man, doses of ^o to 60 grains occasion nausea, giddiness, 

^ depression, vomiting, and drowsiness. It is now chiefly employeef in tho 
proportion of 1 to 50 to disguise the odour of iodoform, but has been 
^recommended as a styptic» and in the form of an oity preparation m 
an external remedy for biuises « By Arabian writers M. mmota is held in 
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M. officmalis was considerea by the Greeks, and is still supposed in 
parts of India* to possess similar properties, but it has little therapeutic 
value, and is not now employed in European medicine. 

Fodder.— In Europe and Westwn Asia the plant is cultivated as a 
food for cattle. 

Melilotus panriflora, Def; FL Br. Ind., IL, 89. 

Syn.— M. INDICA, A//.; M. minima, Roth,; Thipolium indicum, Linn. 

Vem.— Hind., Beno.; Sinjt, Pb.; Zir, Sind; Vana methikdf 
Sans. 

References.— m, Jnd,, Ed, C.B.C., S^8; Stewart, Pb, PL.U: U, C, 
Dutt, Mai. Med, Hind,, jsa; Murray, PI, & Drugs of 8xna, it2; 
Atkinson, Him. Diet,, 3o8j Gaeetteer, N,^W, P,, fV,, Ixx; Indian 
Forester, XII,, Afp,, tt ; XIII,, 69. 

Habitat. — A slender herb met with in the Bombay Presidency, Bengal, 
North-West Provinces, and the Panjdb. Cultivate, or found as a cold 
season veivl rultivation. 

Medicine.— The sbpds like those of M. ofiBcioalis are supposed to be 
useful la bowel-complaints, especially intantOe diarrhoea, given as gruel. 
Like most of the other species of this genus it contains coumarin. 

Fodder.— See Vol. 111 ., 416. 

MELOCANNA, Trin,/ Gm. Pl„ III,, 1214. 

A genus of Bamboo of the sub-tribe Mblocannba (see Vol. I., 370-389). 

[Gramineje. 

Melocanna bambusoideSi Trin.i Kurt, For. FI. Burm,, II., 569; 

Syn.— Bahbusa baccipera, Roxh. * 

Vem. — Midi, metunga, bish, Benq. ; Kayoung-wa, Magh. 

References.— FI, Ind., Ed, C.B.C., 3os; Gamble, Man. Ind> 
Timh., 429. 

Habitat.— A tall bamboo with stems from 50 to 70 feet long art' 'rom la 
to 13 inches in girth, found in Eastern Bengal, Chittagong, Arra- ^n, and 
Tenasserim. It is the common gregarious bamboo of tne Chittagong hills. 

Food.— The fruit is large, pear-shaped, 3 to 5 inches long; edible. 

Structure of the Wood. — Of good quality, durable, straight, with 
straight knots; very largely cut and exported for house-building, mat-mak- 
ing and other purposes (Gamble). For an account of the general uses of 
the bamboo, see Vol. I., 378-389, 


Domestic. — •* It yields more or less taboshtr of a siliceous crystallisation ; 
sometimes it is said the cavity between the joints is nearly filled with this,^ 
which the people call chuna, lime” (Roxh.). See Vol. 1 ., 383. 


MELOCHIA, Linn.f Gen. PI. /., 223. 

Melochia COrchorifoliSi Linn. ; FI. Br. Ind., /., J7^/ SxKRCULiACEJt. 

Syn.— M. TRUNCATA, Vfilld. ! M, SUPINA, / inn. ; M. APPINIS, IVall. , M. 
PAUCIPLORA, IVafl.; M. CONCATBNATA, Wfl//.; RntDillA CORCHORI- 
FOLIA, DC.; R. TRUNCATA, W. 6f A.; ft. SUPINA, DC,; R. CONCAT- 
■NATA, DC. ; SiDA CUNBIFOLIA, Roxb.; VlSBNlA CORCHORIPOLIA, Spreng, 
Vtm.^TiH^kra, Bbno.; Tkuiak* arak\ Santal. 

Refecencei.— Fl, Ind., Ed. CB.C., $05 1 f kwaitrs. Eh. C^Joh 
PluSOf Dato & Gibs., Bomb, Fl, 24; Campbell, Ec. Prod,,Chatta 
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Vagpmiu 79n: AiMnsam^ Him. Hut., 3 o 6 j GauHmrs s<^N.*W. P., IV., 

fiUbitat— An erect branching herb or under-shrub, generally distnbut- 
ed throughout the hotter parts of India, from Kumion, where it reaches an 
altitude of 4,000 feet, to Sikkim, Malacca, and Ceylon, 

Fibre.— The stems yield a pibrb {Camph$ll). 

Pood.— The Rev. Mr. Oampbell states that the lbavbs are eaten as a 
v^etable by the Santals of Chutia Nigpur. 

Melochia Telutina, Stddamti Fl. Br. Ind. /., 3*^4 ; Wight, le., /. jop. 

Syn.— VlSKHIA UUBKLLATA, Wight f V. TOMBNTOSA, Mtq,i RiBDLEIA 
TrUAtPOLIA, DC . ; Glossospbruitm vblutinum, Wall. 

Vem.— ir#M 4 W, Bomb.; Al^ahada, And. 

References.— ATidrB, For. Fl. Burma, I., 149; Boddome, Fl. Sylv., Anal. 
Gen., 3: GmmbU, Sian. Ttmb., ^ ; Dala. & Gtbs, Bomb. Fl., 24; 
Lisboa, U. Pl. Bomb., 25; Gaaetteer, F,. IV., Ixtx. 

Habitat.— A shrub or small tree of the Andaman Islands, Burma, and 
the Malay Archipelago, widely distributed through the hotter parts of 
India from the Northwest Provinces to the Konkan and Burma. 

Fibre. — A strong fibre, called in the Andamans betina-^da, is prepared 
from the bark. From this a stout cord is manufactured which is woven 
into the turtle-net of the Andaman Islands, known as yoto^tepinga*da. 

Stmetwe of the Wood.— Whitish, very light, even-grained, soft, 
silvery glossy ; good for nothing except perhaps tne construction of child- 
ren’s toys (Kura). 

MELODINUS, Forst. ; Gen. PI., II., 694. 

Melodinus numogynuSi Roxh.; Fl. Br. Ind., Ill , 629 i Wight, 

Ic., t. 242 {Excl.fig. of frutf) Isf 394; Apocynace^, 

Sjn.— ^HALTIUM PISCIDIUM, Wight {Kxcl. fig. yi fruit) \ Nerium pis- 
^IDIUM, Rosdi. {Excl. descr. of fruit). 

Vem. — Sadul kou, echalat, Sylhet and Khasia. 

ReferendbS.— Fl. Ind., Ed. C.B.C., 244, 159, Roylr, Ftbr. PI , 3 v 3 , 

Habitat.— A tall, milky climber, of the Sikkim Himdlaya, Assam, 
Sylhet, and the Khdsia mountains, ascending to altitudes of 4,000 feet. 

• Fibre.— The bark contains a quantity of fibrous matter, which the 

natives of Sylhet substitute for hemp. Roxburgh, while steeping some of 
the young shoots in a hsh pond in order to accelerate the removal o? the bark 
and to c^n the fibre, found that many if not all the fish were killed, hence 
the name Nerium pMdinm. Like the fibre of many other apoc> naccous 
plants, this is long and tough. 

Food.— “ The PRuir is eaten by the natives ol Sylhet ; the taste of the 
firm pulp in which the seeds are immersed is sweet and agreeable” 
{Roxh.), 

^eloe trianthema ; Colkoptsra} see Vol. IV., 47,, also Mjrlabris, 

p. 309- 

MBMBCYLON, Linn. / Gen. PI., /., 77J. 

Memeqrlon edule, Jtexh., JR. Sr. Ind., 11 ., $63 1 MkLASroMAcix. 

Thi laoK Wood Tekb. 

The Mlowine twelve varieties are incIndeJf in the flora if Brtitsh 
India, under thit species • 

Var. t, ^pka,— M. EDULE, ; Me EDULE var. a, Thwaitet, hnunt.f 

M. UMSBLLATUM, Burm.j M. TINCTORIUM, KwH., Wlilhl, Ul.,t. 93 1 
« M. QLOBlfiRUM, WaU., Cal., 4108. 
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Var. 9 f fafiiiflOca»— M. iduli, Lamk.f M.sissilb^ Wall., not M. rami- 
FLoauM, Grijf. 

Var. 3» ca]iltal]ata»— M. capitsllatum» Linn. 

Var. 4f aaatat — M.ovatuii, Sm,; M.boulb var.yt Thmntetf M, tihc- 
TOAIUM oar. /9, W. & A, 

Var. <1 Uela*— M. capitrllatum* Tkwaiiesr 

Var. 6 , mbro-oerulea, Sp. in Thwaiios, Enum. Cey. PL 

Var. 7, cnneaUt Sp. in ThmaiUt, Enum. 

Var. 8» Imcantha, Sp. in Thnaitrs, Enum. 

Var. acntellaiat— M. myrtipolium^ Wall.; M. obtusum. Wall.; 

M. PUNCTATUM, M. SCUTELLATUM, Naud. 

Var. lOf Thwaitaaiti'^M. iimbbllatiiii» Thwaites, not of Burmann, 

Var. lit RotUeriana. 

Var. ia> moleata. 

For a description of the botanical characters of these varieties^ the 
reader is referred to the Flora of British India. 

Vtm.^Anjan, anjana, ydlki, korpa. Bomb.} Limha^ Mar.; Ca^ha^ 
maram, ndsiL casan-elai, Tam.; Alii, alii topalu, alli-aku, Tel. ; Limb* 
toll, KKH.iXFanyavuh, Malay.; Myen^pha^te^nyet, Kaian, 

diooi'k.'ba, otelli-kaha. Sing.; Pi-tanig, And. 

RefertneeMa^Boxb., FI. Jnd., Ed. C B.C., 32^ ; KutM. For. FI. Burm.s 
S12-S16 ; Beddome, FI. Sylv., t. 206 ; Gamble, Man. Timh., igS; Thioaites, 
Eh. CeyL PL, no, nt, n2{ Dalo. 6f Gibs., Bomb. FL, 9.i; Mason* 
Burma and Its People, 41 ; Sir W. Elliot, FI. Andh., i3 ; Thesaurus* 
Zey.* t. 3i / Bidte, Cat, Raw Pr., Paris Exh.,S3* tts ; Dymock, Mat.Med^ 
W, ind., 2nd Ed,, 32S; BirdwoM, Bomb. Prod,, 298, 331 ; Drury, U. PL 
ind., 290 ; Useful PL Bomb. ( VoL XXV „ Bomb Gao.), 136, 24$ ; Liotard* 
Dyes, App. II. ; Moore, Man,, 1 richinopoly, 7^ ; Gribble, Man , Cuddapah* 
263: Caeetteers •^Bombay, XV., 73*434! XVII., fg, 25; Burma, I., 
237* Mysore and Coorg, I., 437, 451 ; Indian Agriculturist, May i8th, 
1889 ; Indian Forester, III., 202 ; A 3i ; XII., Jf j. 

Habitat. — An exceedingly common plant, met with in the Easf and South 
of India and in Ceylon, Tenassenm, and the Andaman Islands. Mr, O. B. 
Olarke in the Flora of British India states that the first three varieties 
run completely together, while var. 4 recedes further from the tv^^c ind the 
remaining varieties are called species by most authors. Tne »nomi«f 
information given below has been chiefly recorded under the spec cs cor- 
responding to var. z. tjpica. 

Dye.-^he lbavbs arc employed in South India for dyeing a “ delicate 
yellow lake.*' In conjunction with myrobolans and sappan wood, they 
produce a deep red tinge much used for dyeing grass mats, and also good 
lor cloth. Samples experimented with by Mr. Wardle gave “ a yellow 
colour to wool, eri silk, and bleached Indian ^iih a tin mordant, 

wool being dy^ the deepest colour.*’ Mr. Wardle writes: *' They possess 
scarcely any tannin ; on iasar silk without a mordant, they give a nice 
clear but light brown colour. There is a pretty yellow tinge on the eri 
•iilk.** .In another passage he adds : *‘This dye-stuff produces good light 
colours, but would not be of much use in the dye-house, owintj t*'* the very 
small amount of colouring matter it contains.** 

The FLOWERS are employed by Native dyers as an adjunct iochay roiM, 
for bringing out the colour, in preference to al..m. By themselves they 
produce an evanescent yellpw. . . . 

Medicine.— -The lbavbs are supposed by the Natives to be cooling and 
astringent, but though occasionally given internally in leucorrhoea and 
gonorrhoea, they are chiefly employed as a lotion in cases of conjunctivitis. 
” They should DC bruised in a mortar and infused with boiling watei. 
Dr. Peters found them In use in Belgaum, as a remedy of considerable 
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reputation* for gonorrhoea. In the Konkan the bark with equal proportions 
of cocoanut kernel* ajwan seeds* yellow zedoary and black pepper* is 
powdered and tied up in a cloth for fomentation or applied as a lip to 
bruises {Dymock), 

j Food. — 1 he plant flowers in the beginning of the hot weather* and 
produces astringent* pulpy bbrrirs* which* when ripe, are eaten by the 
Natives 

Stmctiire of the Wood.— Hard* close grained* durable* and valuable 
for many purposes, but difficult to work. Beddome suggeststhat it might 
be employed as a substitute for box. 

Domcmc.— The shrub is very handsome when covered with its dense 
bloom of blue flowers* and is well woith cultivation as an ornamental 
plant 

MemorialiSf Ham., see Pouzolzla* GauB.s Urticacebb.; VoI. VI.* Pt I 
MENTHAi Linn.; Gtn. PI., IL, 1182. 

A genus of strongly scented* perennisl herbs* which comprises about 25 
species* natives of the North lemperate regions Of these only two are 
natives of India* but several of the other mints occur in Indian gasdens* and as 
escapes from cultivation are met with on roadsides near water. 

Mentha arvensis* Ltnn. *• FL Br. Ind., IV., 648. Labiaia. 

The Marsh Mint. 

Var. javafuca*^M. javanica* Blume , M. sativa* Roxh.f M. arvfn* 
SIS, ThwatUs 

VtnU’^Pidtnah, Hind.; P 6 dina^ Bwor, Pfudnah, SiND; Pudtnah, 
Bomb * Pudma, Mar.* Pudina, Guz. ; Pudina, tm§ch^hak*k%ra\,^Mk * 
PudinA, iga-engdukuta, TtL , Chetni^fnaragu, Kan.; Puttytna, Ma* 
LAY } Bhudina. Burm ; Odudalan. SiNO * Nnanaaul^^kindt nnanaa 
Hindi, hahaqulhtnd, fodanaje^htndi, fitanaje-Iggidi, Arab ; Pidinah, 
Pers. 

itefereaces. — Roxb,, Fl. Ind , Ed CSC, 4^; Thwaites^ En. Ceylon, 
PI . AJQ: Ainslte, Mat Ind , 1 , 241 , O'Skaughnessy, Bong Di^en , 
4891 uyntoik, Mai Med W Ind, 2nd Ed, 5/0, S Arjun, Bomb 
Srwjr*! 'O' ; A" A Dey,Indtg Drugs of Ind * 72, Atkinson, HimDids , 
3ts, Lisboa, U Pi Bomb * 1 ^ 8 , Birdwood, Bomb Pr.,\64, J94» Aew 
1' Off Guide to the Mus 0/ Ec. Bot , 105 , , tj- . # 

Habitat.— A herb of the Western Himalaya* found in Kashmfr at 
i altitudes of 5,000 to xo.ooo feet Sir J. D. Hooker in the Flora of Bntidi 
India remarks of var javamca ; I suspect this is introduced and is M. 
i sativa* 1 .* to which Boissier refers as a synonym to M arvensis* L" 
It is frequent in the gardens of Europeans m Inaia, where it grows freely 

and easily. ^ . _ _ ... 

Oil.— I ike most of the other species of this genus, M. arvenais and its 
variety yield an essential oil similar to that of peppermint, but inferior to it 
in aroma and quality. 

Medicine.— The dr cd plant is refrigerant* stomachic* diuretic* and sti- 
mulant It IS used by the natives as a rem^y for jaandice* and is fre- 
quently given to stop vomiting The scent of the fresh herb is said to r^ 
licve fainting Ainslie states that this mint is placed by the Arabians and 
Persians amongst their maUitxfdi (attcnuentia). Fleming observes that 
It fully possesses the aromatic flavour* as well as the stomachic* antispas- 
modic and emmenagogue virtues common to most species of the genus. 

Special Opinions — § •• Cooling and stomachic Juice of fresh leaves 
also appli^ to relieve headache {Assistant Surgeon S* C. Bhuitgeharju 
Chanaa, Cents al Provt nr es)» “Useful as a stimulant and carminative 
I {Assistant Surgeon Nehal Sing, Saharanpore). “A a * • 

leaves is used for Btcipping vomiting and nausea.” {Surg$Qn A* C. MuMerjit 
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NoakhalM ** The cold infusion of the plant is a good carminative for 
infants'* (Assistant Surgeon N. L Ghose, Bankiporo). 

Pood.— The LRAVBS are eaten, and a chatni prepared from the fresh 
herb is in use all over Bengal. 

Domestic.— The dried plant powdered is used as a dentifrice. 

Mentha piperita Linn.] D.C* Prodr,, XII., i6g. 

Peppermint. 

References. — Ainslie. Mai, Ind,, I,, 242* Pluck, & Hanb, Pkarmacog*, 
eSt ! S, Arjun. Bomb, Drugs, 204 ; Year Book Pharm,, iSys* St? f rSjg, 
^7 / Lisboa, U, PL Bomb,, 168 ; Birdwood, Bomb, Pr,, 224 ; Piesse, 
Porfumery, ijQt Smith, DU., jig; Gao., Mysore and Coorg, /., 64; 
Rep, on the Nilgkiri Bot, Gardens, 1880-81, para, 55 / 1881-82, 49 and 
S6i 188283,84. 

Habitat. — An erect, usually glabrous perennial, found cultivated and spon- 
taneous in most temperate regions of Europe, Asia, and North America. Its 
origin is very doubtful, indew it is problematical whether it occurs truly wild 
any where at the present dajr. In the opinion of Bentham it is possibly a 
mere variety of M. hinttta,XtHM.,with which it is connected by numerous in- 
termediate forms. It is cultivated on a large scale in England, France, Ger- 
many, and North America on account of its oil, and is ^own to a small 
extent in India lor culinary purposes. Experiments have Seen made with a 
certain amount of success in growing the plant at the Nilghiri Gardens for 
the purpose of obtaining the oil for the Medical Stores. In i88o-8i a 
good crop was produced which yielded a small quantity of oil of excellent 
Quality. In 1881*82, the oil w'as extracted at the Gardens and forwarded to 
^e Medical Stores, where, however, it was unfavourably reported on. In 
1882-83 the crop was a failure. 

Oil. — The HERB yields a volatile strongly aromatic oil, obtained by sun- 
drying cuttings of the plant, a process which increases the yield about 7 
per cent, and thereafter distilling them. A wooden still is employed, into 
which the plants are packed and tramped down with the feet. This is then 
heated to about 212* Fh. by means of steam, the oil passes over mixed 
with watery vapour, and on cooling is skimmed off the top of the water. 

Characters and Chemical Composition. — FlUckiger A Hanbury 
write ! ” The oil is a colourless, pale vellow or greenish liauid, » sp. ct. 
varying from 0*84 to 0’Q2. We learn from information kindly sup:.iied by 
Messrs. Bchimmel & Co., Leipzig, that the best peppermint grown in 
Germany carefully dried affords from i to i 25 per cent, of oil. It has a 
strong and agreeable odour, with a powerful aromatic taste, followed by a 
sensation of cold when air is drawn into the mouth. We find th.it the 
Mitcham oil examined by polarised light in a column 50 mm. long, deviates 
from I4®*2 to io®7 to the left, American oil 

The oil consists of two substances— one fluid, the other solid ; the former 
has not yet been thoroughly investigated, but according to the learned 
authors of the Pharmacographia, appears to consist chiefly of the com- 
pound CioHj^O ; the latter, which is sometimes deposited from the oil when 
cooled to— 4®C, in the form of colourless hexagonal cr>'stals, i«s chilled men^ 
thol or peppermint camphor. The proportion of this varies much in 
different oils, is largely afforded by eastern mints, and is found in com- 
merce m an almost pure state as “ Chinese oil prapermint.*' Menthol 
has the taste and odour of peppermint, melts at 4PC, and boils at 2i2^C. 
The Chinese oil has sometimes a bitterish aftcr-tkste, but by rccrystalliza- 
tion acquires the pure flavour. 

Dymc^lc states that most of the oil of peppermint imported into 
Bombay is of the sort above described as Chinese oil of peppermint. ^ He 
believes it to be derived from Mentha capadeosis, var, glabimta, an opinion 
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iucaiiA are employed as an astringent^ also for rheumatic pains. Trans- 
Indus. a decoction is said to be usra in fevers and heat apoplexy and for no 
other purpose. Dymock stated that the plant is very generally cultivated 
in garaens in the Konkan, where it is much used as a domestic remedy 
on account of its mildly stimulant and carminative properties. It is often 
made into a medicinal chatni, which is eaten to remove a bad taste in the 
mouth during fevers. 

Food.— Atkinson includes this species in his list of cultivated vege- 
tables. It is probably used, like the other mints, as a carminative adjunct 
to other green food. 
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Vtm^’^Pahdri fudina. Hind. ; Pdndia, Bbng. ; Pakdri pudina, N.-W. P. ; 
Pddina, pudxna kdk%t pakdri podina. Pa.'; Phudino, Sind; Pudina, 
pahadi^pudinat Bomb.; Pudina^ Mar.; Phudino, Guz. ; Pudina, Tel. ; 
Naghd, shah^sufiam, pddneh, Fers. 

References.— Pb. PL, 196; hlHot, FI, Andk„ I^S $ Mason, 
Burma and Its Prople, 497, 79# • Pkarm, hid., i66 ; O'Shaugfhnessy, 
Bong. Dispens,, 4^9; Fleming, Med, PL and Drugs, as in As, Res,, 
VoL y S*, 172; Flack, & Hanb,, Pharmacog., 479; U, S. Dispens,, istk 
Fd»% 940; Bent, & Trim,, Med. PL, 202; o. Arjun, Bomb, Drugs, tor ; 
Baroda Durbar, C, /. K, ; Year-Book Pkarm,, 1679, 468 ; Baden Powell, 
Pb, Pr., S6s; Atkinson, Him. Dist,, 74 f ; Fc, Prod,, N,-IV. P., V., tg; 
Lisboa, IL PL Bomb,, ; Birdwood, Bomb, Pr., 64, 224: Stocks, Rep, on 
Sinti; Piesse, Perfumery, 155; Smith, Die,, 387 ; Kew Off, Guide to the 
Mus\ of He, Bot., iOS ; Agri.^Hort. Soc,, Ind., Transactions, VIII,, Pro., 
409 ; Journals {Old Series), X; 24 ; {New Series), IV,, 42, 34, 

Habitat. — A coarse woolly herb of wide distribution, considered by Mr. 
Baker to be indigenous to the North of England. Mr. Bentham, on the 
other hand, regards it as not improbably a variety of M. sylvestris, Linn., 
perpetuated through its ready propagation by suckers. U grows in 
kitchen gardens in most parts ot Europe, Asia, and the Cape of Good 
Hope, North and South America, jkc.,and is cultivated for medicinal pur- 
poses in Mitcham, Surrey, and in the United States. It is commonly 
grown in native gardens all over the plains of India. 

Oil.— “ Spearmint yields an essential oil {Oleum Mentha T* idis) M 
which reside the medicinal virtues of the plant. Kane, who examined it, 
gives its sp gr. as 0*914, and its boiling point as i6o°C. The oil yielded 
him a consicierable amount of stearoptene. Gladstone found spearmint 
r)il to contain a hydrocarbon almost identical with oil of turpentine in odour 
and other physical properties, mixed with an oxidised oil to which is due 
the peculiar smell of the plant” {Fluckiger iff H anbury). This oil is 
said by Stocks to be extracted from the plant for medicinal use by the 
Natives of Sind. In the United States it is employed as a perfume by soap 
manufacturers, and as a flavouring agent by confectioners. ^ ^ 

Medicine.— The plant and the oil extracted from it are considered 
hot and dry, and are administered to prevent vomiting, and ns a stimulant 
and carminative in indigestion and colic, also with purgatives to prevent 
griping. 

The oil is largely used as a domestic medicine in the complaints of 
childhood, as a stomachic, carminative, and expectorant. Dr. Emerson 
stetes that the sbbds are mucilaginous, that the loaves are given in fever and 
brojichitis, and that a decoction is used as a lotion for aphthae. In Euro* 
pean medicine the oil is prescribed similarly to that of Mentha pipenU, 
and a water made from the oil is used as a vehicle for other carminative 
medicines. Both are officinal in the Indian Pharmacopaeia. * 
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Food.— The pl\nt is cultivated in native gardens to be used as a car- 
minative in curries, and other forms of food. Its flavour is preferable to 
that of peppermint, and the plant is, therefore, more commonly used by 
Europeans tor culinary purposes. 


MENYANTHES, Linn.; Gen. PI., IL, 819. 

A genus of perennial herbs, belonging to the Natural Order Gbkti- 
ANACBJB, and comprising three species, natives of the North Temperate 
and Subarctic Zones. Of these one is of economic interest, vfs., M. tn- 
foliata, Linn., found at high altitudes in Kashmir (FI. Br. Inti., /K. 
I jo). The leaves of this plant, the Buckbean, or Soybean, were formerly 
considered a valuable tonic, and are still, by certain u riters, reckoned as one 
of the best of Gentians, though not officinal in any Phamacopceia and but 
little used except in domestic medicine. It is not mentioned by any writer 
on Indian Materia Medica, from which it may be assumed, as might natur- 
ally be expected from the rarity of the plant, that it is little, if at all, em- 
ployed by the natives, even of Kashmir* 
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MERCURY, Ball, in Man. Geology of Ind., III., ijo. 

This metal occurs both native and in combination with other sub- 
stances. ft is distinguished from all other metals by being liquid at even 
the lowest temperatures to which moderate climates are subject To this 
exceptional property it owes the synonyms of “quick silver** in English, 
and of hydrargyrum (from SSwp, water, and apyupo^, silver) in Graeco- 
Latin. * 

The most abundant ore of the metal is the sulphide, (HgS.) or cinna- 
bar, which, when pure, constitutes the pigment verfnilhon. In nature it is 
AS a rule accompanied by a greater or less proportion of the native metal, 
probably derived from the ore by some secondary reaciffbn. It also occurs 
as a native amalgam of silver, or with chlorine, as in “ horn mercury.** 
The mercu^ of commerce, an important substance in medicine and the 
arts, is chiefly pr^ared from cinnabar, and is said to be produced for the 
use of the whole world to the extent of about 4,000 tons annually. 
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Mercuryi Mallet in Man. Geology of India, IV. {Mineralogy), 2i. 
Sjn.— M brcurb, vif-argbnt, Fr.,* Qubcksilber, Germ,; Mercurio, 
ItaL; Azooub, 5]p. 

Vem. — T he METAL»P</ra, Hind., Brno., Mar.; Pdro, Gur.; Irasham, 
Tam.; Rasam, pdda-rasam, \ Pdda*rasa, Kan.: Rtissam, Malay.; 
Padd, Burm.; Rasadiyd, SiNC. ; Pdrada, pdradaka, rasa, rasam. 
Sans.; Zibag, Arhe.^ Simdb,jivah, Pers. 
CinnhEhR^SkangaiffSkaf^a/, hing6l,\\ino.i Hing6l,skangraf, Brno.; 
Lingam, jddulingam. TAM.; Ingilugamu, Tbl.; Ingalikd, Kan.; 
Chdyilyamf chdliyam,jdH4ingam, MALAY.; Hen^ha-pada^yaing, Burm.; 
Lingam, jdti-lingam. Sing.; Inghdlam, Sans,; Shanjarf, aanjafr, 
Arab.; Shangarf, hingdl. Fees. Mr. M6odeen sheriff remariu; 
**Zanjaff, darddr, sardre*ahmar. End some other names are found applied 
to Cinnabar in some Persian and other works j but they are neither restricted 
to it, nor in use at present.'* v , 

Mercuric chloride (Corrosive sublimate)*-oAMivirom, sAovfr, Hind.; 
Viram, shav-viram, Tam. ; Shamramu, viramu, Tbl. ; Skaviram, Sing. ; 
Rasa karpura? (U. O. Dutt— iMe repiarks under mercurous chloride). 
Sans. Mr. Moreen Sheriff staiss >that the bu4r drug with the 
above names is pure with the exception of a small admixture of the sub- 
chlorids (calomel), and is (fuite fit to be used as a substitRte for the import- 
ed drug. Ha adds: In some books sulaimdni is considersd to be appl>* 
cable to Corrosive Sublimate, but this is incorrect, because the sulatmdm 
* contains arsenic in its combination.'* 
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MSSCVROUS CHLORIOB, OR CK\/iW\.w,Ras.kapir, HlND.; Raiha.karup-\ 
P^ram, piram, Taw.; Pasn-karpiiramu, purnmu, Tel.; Rasa-karppu- 1 
ram, Malay.; Rasa>karpdra»n, Sing. Mr. Moodeen Sheriff states | 
that the medicine obtained by these names in the Indian bazArs is, accord- ' 
in^ to chemical tests, an impure calomel, though it occurs in crystalline 
masses, and contains the perchlonde as its < hief impurity. 

References. — Mason, Burma and lU People^ 562, 72p/ Pharm. Jnd., .?79- 
SS8 i l/,S, Dispens.t tsih Kd., 747 / Atnsh^, Mat. Ind., /., ; *//., 

; 0 *Shaughn§ssyt BengJDUpens., ; Irtnne, Mai. Med. Patna, 
Sj; Moodeen Sheriff, Supp. Pharm. Jnd., is6 75 ^; U. C. Duit, Mat. 
Mtda Hindus, 27‘ja : Baden^Powelt, Pb. Pr., 63, to}, 7 / 5 , . Forbes 

Watson, Indian Prod., 406, 424; Ft on. Prod. N,-W. Prov.,Pt. ill. {Dyes 
and Tans), 46 ; Crookes, Hand-look, Dyeing, &(., {$2, ; Ltotard, Dyes, 

App. V.f Man Madras>Adm., Vol. II ,App VI,, 33 ; Bomb. Adm. Rep., 
1871*72, 373 ; Gazetteer, Bengal, Hunter, Onssa, II., Tff. 

Occurrence. — Although the discovers of this metal has been reported 
more than once, its occurrence in Inoia is still op/'n to doubt. Cinnabar, 
also, is not known to occur-in the countr\, but, according to Dr. R. San- 
ders, “ is found in Tibet,** by which he prob.ibl) means that portion of the 
country between Eastern lihut^n and theSangpo river ^^hure he travelled. 
The reports of mercury or mercurial ores having been found in India are 
given as follows by Ball : — 

Madras. — ! n 1858 Brigadier Fitzgerald reported, to the Madras ] 
Government, the existence of mercury in a bed of laterite at Cannancre. ( 
Excavations were made, but there is no record of the result. Possibly ' 
there was some mistake in the identification of the substance. I 

Ai<ghAn].stXn —According to Captain Hutton, mercury is said to 
occur in Gurmsael (Garmsir) .it Pir Kisri, where it i*' dug out of the • 
ground and sold as a medicine at U j to R3 per tola. The cinnabar used 
in Biluchistin is s«'iid to come from Persia, lodi.t, and 'Furkey. Captain 
Drummond mentions that a specimen of cinnabar was brought to him by 
a villager, who stated that he had found it cIok' to Siiltanpur, near Jella- | 
labad, bnt after an examination of the ground it was concluded tljat it had • 
been dropped there by accident. I 

Andamans. — S everal reports exist in ancient and modern literature of' 
mercury in the Andaman Islands, but no absolute confirmation of these j 
reports exists. Since the Briti^jh occupation nothing has been distv vered j 
to justify the belief in the existence of mercurv in tlu-se localities. ' * )ugh 1 
enquiries have been made, and the natives' from different parts .diown 
the metal, when in Fort Blair, in the hope that they might recognise it. 
Ball writes: “The rocks of the Andamans are of early tertia.y or late 
cretaceous age with intruded volcanic rocks and serpentine. They appa« 
rently have a close resemblance to the rocks which in C.difornia now yield 
a large proportion of the mercury of commerce.*’ One of the reports above 
alluded to, points to the probability of the deposit really existing in the 
Eiltle Andaman. If it docs occur, there, and there only, its discovery may 
still be far distant owing to the hostility and barbarity of the inhabitants 
of that island. 

. .Dye. -Cinnabar, ground .and mixed with water, is used in d>-eing, 
giving a fresh pink tint (shingrafi) to cloth, ll is said by Liutard to be 
employed more oy private persons than by professional d^ers, and to cost 
R 140 per cwt. It is also used as a pigment (vermillion) by artists and 
decorators in all parts of the country. It is said to l »' manufactured in Cal- 
cutta, by combining mercury^with sulphur, and sublipning the mass. Ainslie 
states tnat it was, in hts time, an export from Surat to Madras, and a 
recent communication states that it is still manufactured in that place to a 
small extent, and exported through Bombay to China. In Europe ver- 
milhon, pure sulpnide, is similarly empfo\ed in painting, decorating, i 
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dyeing, and calico-printing. The bin*iodiob which yields a very rich 
scarlet is also similarly usm, bat is very fugitive. The yellow iodide 
is also occasionally utilized as a pigment, rarely as a dye. 

Medidne.--Tne value of mercury in medicine has tieen long known in 
Arabia, Persia, and India. It is generally agreed that the nations of 
the East were the first to employ the metal, or its salts, in the cure of 
leprosy and other cutaneous diseases, but it may be questioned whether 
the natives of India were before or after the Arabs in discovering the 
valuable properties of this powerful drug. According to Fallopius, the 
first physicians in Europe who made use of mercury in venereal cases, lived 
towards the end of the fifteenth century, and were induced to try it from 
the writings of Rhayes, Avicenna, and Mesne, who lived and wrote from 
5QO to 200 years before. The first mention of mercury in Sanskrit medi- 
cine is rather doubtful. According to certain authors, it is referred to 
in charaka^ the oldest Sanskrit work on medicine, under the name of 
rusu, but it appears very doubtful whether this term really did refer to 
mercury. According to U. O. Dutt, it is neither mentioned in Charaku 
nor Susruta (a work probably almost contemporary with the former), 
nor in the next jwork on Hindu medicine, the Ashidnga^hridaya-sanhita- 
It is, however, certainly mentioned in the Chakradaita-sangrahat a work 
written previous to the eighth century A.D. In this book the prepara- 
tions of the metal with sulphur and wgetable substances are mentioned, 
but those produced by sublimation and chemical combination wdth acids, 
salts, &c., appear to have been unknown to the writ^. From this fact U. 0. 
Dutt argues that in all probability mercury was just coming into use at 
the time of the publication of that work. In later works it occupied a 
gradually progressive, more and more important tuition, till in later da>s 
It came to be regarded as the most important medicine in the Hindu Phar- 
macopoeia. 

Tnc valuable prOTertics of the numerous modwn preparations of the 
metal, found in all European Pharmacopoeia, are too well known to war- 
rant even a passing notice in this place. The officinal preparations in the 
Pharmacopoeia of India are similar to those in the British Pharmacopoeia. 
The methods of preparation, and the virtues ascribed to the compounds of 
the metal in Hindu and Muhammadan medicine, w'ill, accordingly, be alone 
described. As already stated, mercury is, perhaps, the most important 
drug in Hindu medicine. Thus U. O. Dutt writes ^ follows Parade 
literally means ‘that which protects,' and mercurj is* so called b^ause it 
protects mankind from all sorts of diseases. It is said that the phvsician 
who does not know how to use this merciful gift of God is an obj^t of ridi- 
cule in society.'* Mercury is said by Sanskrit Writers to be bright like 
the mid-day sun externally and of a bluish tinge intwnally, 
enjoined that if of a yellowish-white purple or vanegated colour, it snouia 
not be used in medicine. If admimstwed ii) an impure 
bring on a number of diseases, and is, accordingly, purified ^ before use. 
The methods of purification generally followed by the Kavtraj^ 
scrib^ as follows by Dutt Mercury is first lubbed with brick-dust 
and garlic, then tied in four folds of cloth and boiled in water over a gentle 
fire lor <>»rcc hours in an apparatus called DoU yantr$. When cool, it js 
washed in cold water and <^ed in the sun. Some pr^itioners use ^te • 
l^ves instead of garlic for rubbing with the mercury. Mercury obtainw oy 
sublimation of cinnabar is consio^ed pureVnd prefertcd for internal uw. 
Cinnabar is first rubbed with lemon juice for three nours, and then sublimw 
in the apparatus called Urd^apdiana yantra. The njercury 
within the upper pot of the apparatus in form of a blackish ji*: 

is seraph, raobed with lemon juice and bdled in water, when it is fit tor 
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use.” The purified metal obtained by one of these processes is employed 
in the preparation of mercurial compounds, of which four are describ^, 
namely, black, white, yellow, and red, called respectively krtshna, sweia, 
pildf and rakta bhasmas. For an account of the method of preparation 
of these, which are all evidently impure salts of the metal, the reader is 
referred to U. O. Dutt’s exhaustive article on the subject in his Materia 
Mtdica of the Hindus, 

The four preparations principally prescribed at the present time are the 
BLAca suLPHiDB,called kajjali; cinnabar; the red preparation called rakta 
bhasma or rasa sindura (evidently an impure sulphide) ; and the rasa kar* 
pura or swta (pbrchloridb of mercury). Mercury is supposed to be imbu- 
ed with six tastes, and to be capable of removing deran^ments of all the 
humours, to be the first of alterative tonics, and when combined with other 
appropriate medicines to cure ail diseases, acting at the same time as a 
powerful tonic, and improving the vision and complexion. 

It is especially employed in fever of all descriptions, in affections of 
the lungs, as an alterative in skin diseases, and both externally and in- 
ternally in leprosy and syphilis. As is usual in Sanskrit medicine, it is 
rarely given alone, but enters into a number of complicated prescriptions, 
each of which i^ supposed to possess some peculiar virtue. For a descrip- 
tion of these the reader is referred to the long and interesting article in 
Dutt*s Hindu Mai, Med. The modern practitioners of Hindu medicine 
are acquaintcxl with the good results obtainable by inunction and fumi- 
gation which they occasionally employ. 

Ainslie enters into an exhaustive consideration of the Tamil methods 
of preparing the drug, which appear to have been directly derived from 
the teaching of Sanskrit medicine, and remarks : ** However much we may 
be inclined to smile at some of their strange mixtures, it must be confessed 
that the characterising principles are generally correct, and that every- 
thing considered there is in the present state of knowledge amongst the 
Vytians and Haktmst more to call forth our winder, than excite our con- I 
tempt.” These preparations, administered by the Tamil practitioners, were 
supposed to be valuable remedies in contraction of the sinews venereal 
affections, skin diseases, ulcers, chronic and virulent boils and carbuncles, 
scrofulous affections, leprosy, fistulas, itch and hypochondrias* - mostly 
diseases for which the drug enjoys a reputation in European medicine. 

By the practitioners of Arabian and Persian medicine also, the actions 
and virtues of mercury have long been appreciated, and, as already stated, 
the writers of these countries supplied the information from which western 
medicine first obtained its knowledge of the drug. 

Industrial Uses.— The nses of mercury in the arts are numerous and 
highly valuable, as in gliding, in making barometers, thermometers, mercu- 
rial air pumps, iot silvering mirrors, &c., but are too well known to require 
any description in this place. In India the metal is employed chiefly in 
making looking-glasses, also, in certain localities, for making an amalgam 
of gold for giloing metal, and occasionally to aid in the separation of gold 
from its ores by tlie amalgam process. 
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MERIANDRA, Senth. ; Gen. PL, II., ttp4. 
Meriandra bengalensis, Benti. ; FI. Br. huL, IV., 6^3 ; Labiam. 

BeHGAI. SaOB. V > iBr. 

Sya.— Salvia binoalinsis, Roxb. / S. diamthbba. Rath. ; S. abvssinica, 
Vmx.—lJiKyn^Kifir-b4^, Hiwo., Kifir-ki-pMa, Dbc.j KefifU- 

Patti, »HH,^M9.iSMtMfkarp4rem^^,TKU. 

rfie MiM. .imply .ignify "Uaf of thf camphor plant, and <j«c 


th.ir origin to the eamphorncmmspdour of the herb. 
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Naga^mpigi, nogsampige. Behctta^ham- 
pagam, wlutia^c^pakam, Malay. ; Kmug-go, Magh.; Ken-gau, ean. 

,?^*^**’* Ndt dfya^d,na''gaha. Sing j Ndgakesara, Msaramu, 
ktnjalhamu^ ndga-kdsaram. Sans. 

Refereac<^-^^^., Ind., Bd. C.B.C., 437 ; Kura, For. FI. Burnt., /., 


V., 139, ifo- 57 1 Ind.. 33 : (yShaughtusiy, Beng. DUpeHs.,33g ; 

IrwMa, Mai. Med. Patna, 74 ; Medical Topog., t47s Moodeen Sheriff, 
Supp. Pharm. hid., 174 ; Mai. Med. S. Ind. {in MSS.), 44 • U. C. D\"i, 



MESUA 

ferrea. 


Pb.Pr.,S 3 S 4 Druryp U PI. Ind., 291 ; Useful PI. Bomb. {VoL A'.Vr., 
Bomb. Gaa.), /j, 214, S8g • Cooke, Oils and Oilseeds, sS ; Gums and ReunK, 
iig ; Darrak, Note on CoHon in Assam, 33 ; Apltn, Rep. on Skan States ; 
Man. Madras Adm., Vol II., 64 f Gazetteers .—‘Bombay, A’K, 7/,— 
XVm.,49S Orissa, II.. 68, i6o;App. II., & IV. f Mysore and Coorg, 
II..7 i III., >6; Agri.^Hort. Soc. Ind.: — Journah {Old Series), uS 120, 
(New Series), I.,3^Ji. VIh* {Pro^,cxciv.; Indian Forester, IV., 2^,2 ; 
VI., f»Si VlM., rc6, irj, i 26 , 37 U^i IX., 3 4^6, sl^o, 606; X., 33, 
$ 32 ; XI., igg, 254* 288, 3 t 9 , 320 ; XIV., tig, ijp. 

Habitat. — An evergreen tree, wild in the mountiins of Eastern Bengal, 
the Eastern Himdlaya, Assam, Burma, South India, Ceylon, and the 
Andamans; also cultivated in other parts of India. 

Oleo-resia.— A tenacious and glutinous olco*resin, with a sharp aro- 
matic odour, exudes round the base of the tender i>kuit. It has been 
recommended as a substitute for Canada Balsam, out does not appear 
to be utilised by the natives. It may also be obtained, by incision, from 
the B^RK or ROOT, and is said, when diluted with oil of' turpentine, to 
make a very good wood varnish (Ilannay). (See paragraph Ci|emical 
Composition.”) 

Dye.--5'^<;«5* Encyclopadia says the plowrr-buds of this plant are 
used in India for dyeing silk ; “they were once introduced into the I ondon 
market under the name of nag^kassar, apparently a cotruptn-n of iCt *-lin- 
dustani and Bengali name ur. Dymock, however, infer* the 

Editor that this is quite a mistake, and that the flower-buds referrid to 
are those of Ochrocaqiua loogifolius. Darrah states that the i low eks of 
Mesi» are said to yield a moroant. 

Oil. — In Ceylon a thick, and dark coloured oil is obtained from the 
SBFDS. It is employed both for burning in lamps and as an external appli- 
cation to sores. It is also largely expressed by the inhabitants t)f Noiih 
Kanara for use as an embrocation in rheumatism. The authors ot the 
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Pharmacographia htdica describe it as follows The seeds yield to 
ether 31 5 per cent, of fixed oil, the kernels alone gave 72*9 per cent. The 
oil thus obtained had a deep yollow colour, formed orange-coloured mix- 
tures with sulphuric and nitrk acid, was partially siilubic in alcohol, 
and had a specific gravity of 0*972 at I7®C , a temperature a» Clinch it 
TOgan to set, on account of the crystallisation of the more solid fats. 1 he 
h^d pericarp contained a considerable amount of tannin It is sometimes 
offered for sale and costs R4 pel* maund in Kanara. * In the Procccdsugs 
t/ie Agri. •Horticultural gocitty of India, IX, cxciv. (New Series), 
I ®I*'ted that the seeds arc so oleaginous that they are used in ccrt.un 
localities by natives instead of a lamp, for when merely shelled and dried 
they bum with a bright flame, An^dtiar is also prepared from the flowers 

tsee paragraph CaiMiCAt CoMPosmoN ”). • 

Mradae.— The oribd plowbks are much used by Hindu physicians 
® fragrant jidjunct to decoctions tind oils. They are regarded .as 
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astringent and stomachic, and useful in thirst, irritability of the stomach, ex- 
cessive perspiration, &c. A paste of the flowers, with the addition of butter 
and sugar, is recommended by most of the late Hindu writers as an appIU 
cation to bleeding piles and burning feet (U. C DuH\ In many localities 
th^ .ire used for cough, especially when attended with much expectoration. 
O’ohaughnessy States that the flowers and leaves are employed in Beng.U 
as remedies for snake-bite. The bark is mildly astringent and feebly 
aromatic, but according to Dymock is not bitter as stated in the Phar- 
macopoeia. Rheede states that it is |pven as a sudorific combined with 
ginger. The oil of the seeds is used as an embrocation in cases of 
rheumatism, as a healing application to sores, and as a local remedy for 
itch and other skin diseases. 

Chemical Composition. — The authors of the Pkarmacographia In » 
diea write : ** The chief principle of Meana ferrea appears to be an 
oleo-resin, which abounds in all parts of the tree, and is obtained pure from 
the young fruits. The fresh tears sink in water, melt between 50^ and 60^ 
C., and partially dissolve in rectified spirit, amylic alcohol, and ether, but 
wholly in benxof. Boiled with solutions of soda or ammonia, the resin forms 
a clear mixture, precipitable by acids, in a white curdy condition. The 
solution in spirit has an acid reaction, and is dextro-rotatory when exa- 
mined by polarised light 1 the solution gives a precipitate with alcoholic 
plumbic acetate, soluble whei. heated. I^om the partial solubility there arc 
probably two resins present Submitted to distillation, o 6 i>er cent, of a 
fragrant essential oil was ot^ained : this was of a pale yellow colour, and 
possessed in a high d^ree the odour of the flowers, and resembled that 
of the exudation of the Chio Turpentine.** 

Special Opinions,— $ Affixed oil, expressed from the dried kernel 
of the seeds, is used in the Dinajpore ana Run^ore Districts cl North 
Bengal for the treatment of unhealthy ulcers anefwin diseases attended 
with aapurulent discharge, as in nipia. It is not so useful in itch (C. T. 
Peters^ Zandra, South Afghdnistdn), “The expressed oil of the 

seeds is usedT as an embrocation in rheumatism, and a decoction of the bark 
and roots is used as a bitter tonic in convalescence after exhausting dis- 
eases*' (Surgeon^Major D. Thomson, Madras). 

Food.— The tree flowers in April and May, and produces In June 
and July a reddish and wrinkled fruit, like a cnesnut in size, shaj)e, and 
taste, which is eaten bv the Natives. 

Structure of the Wood.— Heart wood dark red, extremely bard, some- 
times prettily veined ; weight from 6a to 76ft per cubic foot. It is highly 
prized Tor posts in Imildings, bridges, gunstocks, and tool handles, but 
would be much more utilised than it is were it not for its great hardness, 
weight, and the difficulty of working it. Captain Harf nay states that the 
heartwood when properly seasoned is perfectly proof against the attacks 

whitc-ants, and that it is susceptible of a beautiful polish from simple 
hand-rubbing. It has been found to answer for sleepers equally well with 
pynkado, but the cost of cutting the hard wood, its wijght, and the cost of 
freight from the Tenasserim forests to Calcutta, prevent Us being much 
used, vnee the total cost is scarcely covered by the price of the sleeper 
(GamhU), 

Domestic, &c. — This beautiful tree with itJ large white flowers is 
much cultivated near houses and in aveflues, as it Milords an excellent 
shade. The Flowers arc much admired, both for their beauty and fra- 
grance, and with bunches of the delicatety coloured young ifcaves arc 
used in Assam as hair decorations. The flowers arc also worn 
Assam frontier people of berth sexes stuck through the car lobes {Han- 
tiay). When dried they arc iRixed witii other aromatics, such a* white san- 
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da) wood, and used for perfumtna ointment {Drury). Accordtne to Sir W. 
Jones one of the five arrows <3 Kamadeva, the Indian cupid, is tipped 
with the wood of Mesua. [Vol. III., 506. 

Metbonica SUperbSi see Gteriosa supetha, Linn , ; Liliacba, 
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JMETROXYLON, Rotib.f Gen. PL, III., pjj. 

A genus of the Natural Order Palm je which comprises six species 
natives of the Malay Archipelago, New Guinea, and Fiji. From the pith 
of one of these, M. Sagu, Kolib. (a native of the Moluccas, Sumatra, and 
Borneo), part of the granulated saoo of commerce is prepared. 

Mezenkurii see Silk, Vol. VI., Pt. 11. [ l^acje, Vol. in., 24. 

Mezereum or Mezereon, see Daphne Mezereum, Linn. ; Thyme- 
MICAi Boll in Man. Geology of India., III., ^24. 

The group of minerals known collectively under this name have several 
characteristics in common, which vary with the combining ratios of the 
bases and the silicon of which they are composed. The light*coloured 
micas generally ^long to the kind known as muscovite, and the black to 
hoiiiU ; pther va^j 'Hies are Upidoliie and lepidomelane. Of these the oriK 
one having any extensive economic importance is muscovite (Ball). In 
India, however, the other forms are employed in medicine and uill there- 
fore be shortly noticed. 

MiCZi Mallet in Man. Geology of India, IV., gb-gS. 

Talc (common though erroneous commercial name) ; Mica, Fr.; Glimmer, 

Ger. \ TALCO 0 lUd. 

Vtm . — dbrak, Hind.i Appracam, Tam. j Appracam, Tel,; KoMd* 
lart, minirum. Sing ; Abhra, black miOL^^vajrdbhra, kriskntihra, shei- 
hkra. Sans. ; Talk, Pees. 

References. — Mason, Burma and Its People, s^3> 734 i Ain^lie, Jfat. Ind., 

I., 411-423 ; /rvi9i#, Mat. Med. Patna, S ; V. C. Dutt, Mat. lied. Hin^ 
dus, 76 ; Baden-Powell, Pb. Pr., 42, 4^ ; Forbes Wahon, Indian Prod., /., 
4ti i Econ. Prod. N.-W.-Prov., Pt. III. {Dyes and Tans), 46; Man. Mad- 
ras Adm., Vol . //., 40,77 i Settlement Rept. i—Centrol l^ovince.>. * 'kdnda, 
106; Gaoetteers '.^Orissa. I L, 7S ; Bombay, V., 360; Panjib, C > 'gdou 
t 3 ; Shdhpur, IJ; Tropurat Agriculturtst, ift89,Soii Balfour, ' xilop. • 
Ind,, II., 941 ; lire. Diet. Indus. Arts. & Man., III., 82. 

Occurrence. — Although Mica is one of the most widely distributed 
minerals in India, its occurrence in plates of sufficient size to be of 
commercial value is limited to a few tracts. Plates of useful sii are 
generally found in veins of coarsely crystalline granite. Thus at Kolur in 
the Vizagapalam district of Madras, mica of sufficient size to be uorth 
collecting is obtainable ; but as it sells at Z4!b to the rupee, it cannot be of 
ym good quality. The principal source of suppl> is from the Hazd* 
ribagh district of Bengal, where it is mined at Dhamvi, Quadnimmn. 
Dhub, and Jamatra. In the adjoimng districts of Gya and hlonghyr, at 
Rajow, similar mica is obtained in plates 9 inches square. In thr northern 
part of the Hazdnbdgh district, plates of muscovite up to a fooi 1 1 more in 
diameter may be obtained ; indeed Mallet states that he has seen platc^ 
measuring 20X 17 inches and zax 15, and that hr was informed that t'*' 
miners had sometimes obtained considerably largti ones. The unaltered 
mica in this district has a sisioke-brown or reddish»brou n colour, occurs m 
plates of moderate thickness, and is highly tranAjiaront— the ruby imca of 
commerce. Occasionally it is pale, or olive green. In the samedis rut 
Mallet states that ” very large crystals of dark brow n, apparently uniaviiil 
tnica ” (biotite) •• arc sometimes met with,” also a cei lain amount of “ lead $ 
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grew and violet-grey lepiddite/* Plates of muscovite nearly a foot 
in length we found in some of the granite veins of Mysore and furnish 
mica for painting on. In some parts of the Western Gn&ts and on the 
table lands to the east* mica is round in plates large enough for windows 
and lanterns. Mr. trough Smyth mentions large plates"* as occurring 
in some of the quartz veins of the metamorphic rocks of the Wynaad. 
Irvine states that in parts of Rdjputdna ** very large plates of talc ” 
(mica) ** can be extract^/* and Mallet describes plates of fair size from the 
Chattarbhaj hills north-east of Took and from Jaipur which are, however, 
inferior in quality to fair Hdzaribigh mica. Large crystals are found in 
the granite veins at Wangtu bridge on the Sutlej, and Baden Powell 
recoras ** a fine specimen in large plates from Gurgdon as having been 
exhibited at the Lahore Exhibtnon of 1864 (Ballt Mallet^ 

Dye. — ^The powdered mineral is occasionally employed in calico-print- 
ing, and frequently by washermen to give a sparkle to cloth, to which 
the particles adhere. 

Medicine.— U. O. Outi informs us that four varieties of talc (mica) are 
described by Sanskrit writers, namely, white, red, yellow, and black. Of 
these, the white is used for making lanteins and the black employed 
medianally. Before use it is purified by being heated and washed in milk ; 
the plates are then separated and soaked in the juice of Amaraotus poly- 
gamus, £tifn. {toHdulin)^ and Mnjika for eight days. It is then reduced 
to powder by being rubbed with paddy within a thick piece of cloth ; the 
powder passes through the interstices of the fabric and is collected for use. 
In this form it is caWed dhdnydbhraha. It is further prepared for medicinal 
use by being mixed with cow’s urine and exposed to a high degree of hr.'it 
within a closed crucible for a hundred times. The process is said to be 
sometimes repeated one thousand times. When this is the case, the prepa- 
ration is called sahasra putit^ abhra and is solc^or as much as KB per 
tola. Mica thus prepared is \ powder of a brick-dust colour, and saline, 
earthy«taste. It is considered tonic and aphrodisiac, and is used in com. 
bination with iron in anaemia, jaundice, chronic diarrheea and d\scntiTv. 
chronic fever, enlarged spleen, urinary diseases, impotence, &c. Its efficacy 
is said to be increased by combination with iron. Dose : — grains six to 
twelve {Afat. Med, tf Hindus), 

The only materials of therapeutic value present to any extent in this 
preparation must be a little iron and potash, with a mass of inert alu- 
mina and silica. As usual in Sanskrit medicine, the drug ‘is raiely 
administered alone, but enters into the composition of many complicated 
preparations, the other ingredients of which probably arc alone of value. 
For a description of these the reader is referred to U. O. Dutt’s Mafertu 
Afedica of ike Hindus, Ainstie states that the “ Vytians” consider mica 
to have virtues in pulmonic affections, and a dark sort to be of value in 
‘‘flux cases.” He further mentions that the Chinese^ imagine it to have 
the power of prolonging life# 

Domestic, &c.— The uses of mica all depend on its transparency, elas- 
ticity, the thinness of its foliae, and the ease with which it can be cut ; 
while for special purposes its property of withstanding great heat renders 
it invaluable. It may be substituted tor glass in lanterns, doors of furnaces, 
windows, as a glazing material for pictures, for the backing of mirrors, 
&c. In India, it is vpty largely employed ^ ornamenting temples, pala- 
ces, and many of the banners, robes, &c„ employed iii ceremonies. It is 
also used in very fine fragments, or as powder for ornamenting^ pottery 
and ordinary clothes^ and is a favourite substance with native artists for 
painting on. 
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MICHELIA, Linn. I Gen, PL, L, ig. 

A s^enut of lofty trees, which comprises about twelve species, natives of the 
temperate aod tropical mountains of India. 

Michelia Cathcartii, Hook. f. esf Th.; FI. Br. m.. 42 ^ H.f, 

[///., Him. PL, L 7 ; Magnoliacejk. 

Vtm.'^Kala champ, Nepal ; AtohdAng, Lepcha. 

Refereaces.*— Man. Timh., 6 ; Ind. Forester, f., 94; VJIJ.^ 405, 
Habitat.— A large tree which is found in the temperate forests of the 
Sikkim Himdlava, at altitudes of 5,000 to 6,000 feet. 

Structure of the Wood. — Sapwood large, white ; heartwood dark olive 
brown, moderately hard, weight 41 1b. It is used for planking, and would 
do well for tea«boxes (Gamhlei. 

[/. 5 ,/. 6. 

M. Champaca, Lmn. ; Fl. Br. Ind., /., 42 ; Wight, 111., /., 13, 14, 

Syn. — Michklia rufinervis, DC.; M. Doldsopa, Ham,\ M. auran. 
TIACA, Wall ; M. Rheedii, Wight. 

VtOL^Champa, champac, champaca,HltiJy. ; Champd, champaka. Beng.; 
Kanchanamu, chdinpd, L'riya; Ttta-sappa, Assam; OuHa champ, 
Nbpai e Champa, N.-W. P. ; ChamAti, chanipn, chomha, tT\ni»chama-. 
khr., chamoti,VlA. Champa, chdpka. Bomb. ; Pivald-chdphd, sonachd- 
pha, hud chdmpa. Mar. ; Fde champo, ihampo, piio^champo, Guz. • 
Champa, Dec.; Shampang, shembugha, skimhu, sempangam, Tam.; 
ShampaHgi‘puwu, champakamu, ekump^yamu, kanckanamu, gandha* 
phali. k/mdngamu, 1el. ; Sampage-huwu, sumfaghv, kola sampige, 


References.-- Fl, Ind., Ed. C.B.C , 453; Voigt, Mart Sub. Cal., 
92 ; Brandis, For, Fl.,3\ Kura, For. Fl. Burm., /., 25 ; Gamble, Man* 
Ttrnb,, 6 ; Stewart, Ph. PI., 5 ; Mason, Burma and Its People, 403, 740 i 
Sir W. FlHot, FL Andh., 33, $7, ^9, Si, /66 ; Sif W. lones. Treat. 

PL Ind., V., riS; Rkeede, Hart. Mai, I. t, 19 ; Rumphius,\imb.. II., 
999, 202, ft., 67, 6S ( Pharm. Ind , 6 ; 0*Skaughnessy, Beng. Disfens., 
f93i Taylor, lopog. of Dacca, Moodeen Shetijp. S»>pp Pharm. 
Ind, 174 i Mat. Med. S. Jad.(in MSS.).t ; U. C. Duit. M,4. Med. 
Hindus, 294 \ Sakharam Arjun, Cat Bomb Drugs, 5, 204\ A . De, 
Indig. Drugs Ind., 7 J / Dymock, Mat. Med. W. Ind., 2nd A " 23 f 

Dymock, Warden and Hooper, Pharmacog. Ind., VoL /., 421 Cat. 
Baroda Darbar, Col. Ind. Kxktb., No. 92R\ Baden^Powell, Pb. Pr., 
326, ^ 5 ; Drury, U. PL Ind., 29J ; Atkinson. Him. Dist. [VoL X., 
N.*W. P. Qae ), J04 ; Useful PL Bomb. {VoL XXV., Bomb. Gas.), 2, 289, 
39 i i Cooke, Oils and Oilseeds, S9> McCann, Dyes and Tans, Beng., 90; 
Ain~lAkbari Blochmann's Trans., Vol /., 7 ^* b2 ; Linschoten, Voyage 
to East Indies {Ed. Burnell, Tide and Yule), Vol. II., 36 , Statists 
Dinajpur, #54; Darrah, Note on Assam, 3t ; Man. Madras Adm., Vd. 
II., 944 : Gasefteers — Orissa, II., i$9i ^I9i 

4Q1XIIL, 24 ; XV., 73; XVIII., 45} N -W. P., L 78,JV., 
Umii Mysore and Coorg, I., 4 ^, 57 ; //., 7 J ^ 

Trans., II., 967% V., Ji9i VII., Journals {Old S^es), jfSt 
924, m J IX., 399* {SeL) $3 ; XIII., .?45 I., 88, III., 

989, SoOj IV., 47, toi, 229; VIII , 1*7 ; KII., {Apb.)^iSpon. BncycL, 
9422, 1694 ; Bat four. Cyclop. Ind., II., 942 f Smith, Du., to^ 
Habitat.— A large evergreen tree, with yellow sweetly-scented flowers 
cultivated throughout India from the Ravi southnards, and up to 5,40^' 
feet in the North-West Himalaya. Wild in Bengal, Assam 

f^cending to 3,000 feet), in the Nilghiri*^ and the forests of the 

W<^em Ghdts as far as Kanara. , , . . . 

Dye.— The flowers when boiled yield a yellow dye which is sometimes 
used as a base for other colours. They communicate an agreeable per- 
fume to the fabric. ^ 
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OiL—^The sbids are said to yield a fatty oil, but it appears doubt- 
ful if this be really the case. TKe flowbrs yield a volatile oil, and the 
LBSVBB when distilled produce a sweetly-seen tM uater. The otto some- 
what resembles Rang (Conf. with Vol. IL, 93), for which it is used as an 
adulteiant. Rumphms describes an oil soent^ by the flowers, as used 
to anoint the body and hair. 

Medicin e .-— The FLOWBRS and fruit are considered bitter and cool 
remedies, and are used In dyspepsia, nausea, and fever. The lravbs, 
ape^nted withrAf, and sprinkled over with powder of cumin seeds, are said 
mtha Baroda Durbar Caialogut^ Col, Ind, Exhtb,, to be put round the head 
in cases of puerperal manta, delirium, and mani deal excitement. Taylor 
mates (To^graphy of Dacca) that the flowers mixed with sesamum oil form 
an external application which is often prescribed in vertigo. The flouers 
beaten up with oil are also applied to foetid discharges from the nostrils. 
According to Rumphhis, the flowers are useful as a diuretic in renal diseases 
ai^ in gonorrhoea. Rheed estates that the dried root and root-bark, 
mixed with curdled milk, is useful as an application to abscesses, clearing 
away or maturing the inflammation, and that, prepared as an infusion, 
it is a valuable emmenpgogue. He also states that the perfumed oil pre- 
pared from the flowers is a useful application in cephalalgia, ophthalmia, 
and gout, and that the oil oi the seeds is rubbed over the aMomen to 
relieve flatulence. Rumphius mentions that the young leaves, contused 
and macerated in water, when instilled into the eyes are behev^ to clear 
the vision. In Dacca the juice of the leaves is given with honey in cases 
of colic (Taylor)* 

In more iiHMem times the barb has attracted notice. It is describ- 
ed in the non-officinal list of the Pharmaeopma of India as having 
febrifuge properties, and Dr. Kanl Lall De states that it is an excellent 
substitute for guaiacum. It is, however, little used ]jiy the Natives and is 
not as a rule to be met with in the drug shops. In the Gaoetteer of 
Orista^ the bark is described as stimulant, expectorant, and astringent, the 
seeds and fruit are said to be useful for healing cracks in the f^t, and 
the root is described as purgative, Moodeen Sheriff, in his forthcoming 
MoUria Modtea of Southern India^ mentions the flowers as a very efficient 
stimulant, antispasniodic, tonic, stomachic and carminative, and describes 
an infusion, decoction, and tincture, particularly recommending the last. 

Special Opinions.— 4 ** Juice of fresh leaves is said to act as a 
vermifuge’* (Surgeon^Major B- Gupta, M*B,, Pooree), •• The bark is valu- 
able as a tonic and febrifuge,*— oiae Indian Medical Gaoeite for February 
1875, page 38, for further particulars” (Civil Surgeon B* Evers, M D„ 
Wardha)* ^'Said to have diuretic properties” {y* Parker, M.D,, 
Deputy^ Sanitary Commissioner, Poonau “ Exprmed juice of the 
^ leaves is used as febrifuge tonic, but it is inferior to other bitter tonics ” 
{Civil Surgeon S. M. Shircore, Moorshidabad)* ’’AjR oil prepared by 
macerating the fresh flowers in sweet oil is a useful application in sub- 
acute rheumatism” (Ctvtf Anderson, MJf; Bijnor, Norths 

Western Provinces), ”The fresh flower-buds are largely imported 
by post Into Simla, packed between pieces of bailpna stem” (Sur* 
geon^^Major T. E, T* Aitekison, Simla), ” I have, lately found that 
the flowers of Michelia Champaca arc not only the best, cheapest, and 
most convenient part of that plant, but alfo one of the cbeap^t, com- 
monest. and iir\ost usdful drugs in this countf'y. Before adopting this dn^ 
in my practice, I made some trials of it on some healthy person^ includ- 
ing myself, and found its physiul^ical actions to resemble those of Spirit 
Ammon. Arom., Tincl. Card. Cf»., Tinct Cascarillae and a few oth^ 
* such drugs. They may be u^ in infusion or tincture, prepared m the 
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White llignoik* 


(J. Murray,) 


MICHBLIA 

excelsa. 


ordinary way» the^oportion of the flowers, in coarse powder, being two 
ounces and a halt to one pint of boiling water in the former, and to | 
the same quantity of rectifled spirit in the latter. The tincture of the 
flowers is much more efficient tnan their decoction, and to ensure the 
Ixst effects of the former in severe or special cases, it should be used 
repeatedly in the same way as other stimulants are under similar cir- 
cumstances. The dose of the infusion is from 2 to 3 ozs. and of the 
tincture from 1 to 2 drachms, three or four times in the 24 hours. The 
bark of the plant is antiperiodic and is used in decoction, prepared by 
boiling it in two pints of water, till the liquid is reduced to 1 pint The 
dose of the decoction is from li to 3 ozs. Although M. Champaca is met 
with in many places of Southern India, it is very scarce in some localities. 
Madras is an example of the latter, and there are not more than two or 
three plants in the whole of this dly. The dry flowers, however, are com- 
mon and abundant in the bazdr (Honorary Surgeon Moodeen Sheriff » 
Khan Bahadur ^ Trtplicane, Madras), 

Food.— -The little straw-coloured fruit, which is said to be eaten, 
ripens in the cold season. According to Captain Hannay, the bark is eaten 
with pdn by the natives of Assam. 

Structure of the Wood.— Soft, seasons, and polishes well ; sapwood 
white,, heattwood light olive brown % growth moderate ; weight from 37 to 
aaftper cubic foot. It is very durable,— for example, a specimen cut by 
Qrifnth in 1836 is still in Calcutta and is as sound as if fresh cut. It is 
used for furniture, house-building, carriage work, and native drums. In 
Northern Bengal it is considerea valuable for planking, door panels, and 
furniture ; and in Assam for buildings and canoes (Brandis i Gamble). 
Stewart states that in the Panjdb it is one of the padshdhi trees, j.r., 
reserved for Rajas, and Baden Powell adds that the tree is seldom used 
notwithstanding its fine timber, because it is considered sacred. 

Domestic and Sacred.— The munga silkworms, according to Captain 
Jenkins, are sometimes fed on this tree in Assam. He, hoj^’eyer, pro- 
bably alludes not to the munga, but to some other closely allied silkworm, 
as yet not determined, since the champa^pattea^mune silk has properties 
that would separate it from the ordinary munga. The stronglv scenm 
yellow FLOWERS are worn in the turban by males and in thr ’air by 
females throughout the Panjib and other parts of the countr> Ruw 
phius states that the natives of Malay, Java, and Macassar use tl^ 
flwers similarly, place them amongst their clothes for the^ sake of their 
perfume, and employ them largely tor decorating their nuptial dots. The 
flowers also form a frequent offering at Hindu shrines, and the tree is 
often planted in the vicinity of temples. 

Mkheiia excelsa, Biume Fl Br. Ind., 43 ; Wight, HI., I., 14. 

White Magnolia. 

8fB.>-MAONOLIA .XCBLS\, Wall. I BM'n. • 

Von.— Atra dtamp, taftd ekamp, Nbpals Stgngnf, ptndn, Lbfcha , 

O-Wr.. /r. IV., 6 a i 

Forester, I., 94S K///., ^5 ; T.mni.ratii Himilava 

HabititoA lofty, deciduous tree, found m the Te^rate Himai^ 
from Nep« to Bhutdn, at elevations of Sfioo to 8.000 feel, and on tie 

'^'’^ctwoftheWoodtf-Soft; sapwood small, 

brown, glossy, yellow when fresh cut ; growth ra^r ® cin'eflv 

3tft pwcubt (U. U is ver> durable and is used for bu ld.n|.^ chiefly 

for planking, door ami window frames, and (Cnnib^c). 

pal wood ctitploycil for these purposes in the Darjiling H ( » • 
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Milk Plaint. 


{J. Murray:) MlLLBTa 


MiliuSft vclutinai H.f 6r /• / FL Br. Ind.^ /., ^7/ Anonaceje. 

Syil.-*UVABIA VELUTINA,/>Hnai; U. VILLOSA. Roxhr, GUAITERlA VELU- 
TINA, A, DC, 

Vm.^Dom^sal,gid9r^^kh,kdruH\nii.iUkhari,Vio\.,i Oma, Santal: 

• Gidar-rtikh, g^lya, god sdl, dom- 
N.-W. P.j K*tn» C. P.j P^ddachUka ddddga, nafladadkgd, Tel.; 

IRtStrOOt^.^’^axh., FL Ind., h'd, C,B.C., 4S6: Brandis^ For. FL, 6; 
Kuta. For. FL Burnt., 417; Boddome, FI. Sylvi., 37 ; Gamble, Man. 
Ttmh., gt hllxat, FI. Andh., 124; Can^bell, Ec. Prod., Chutia Nagpur, 
No. giSS; Gaoetteers i-^N.^W. P., /k,, Ixon; Burma,!., irj ; Jnd. 
ForosUr, III., 200 ; IX., 437 ; X., 31s. 

Habitat.'^-A large deciduous tree, met with in Garhwah Behar, Malwa. 
Orissa, Malabar, and Pegu. 


Food.— Flowers in March and April, produces berries in June and 
July. They arc very much like black cherries, and according lo Campbell | 
are used as food in Chutia Nagpur. j 

Structure of the Wood. — Heart and sap-wood not distinct, sulphur* , 
yellow when fresh, light brown when old ; moderately hard ; weight from 40 
to soft per cubic foot. It is easily worked and durable, but liable to , 
warp, and is 'sed for small beams, c.art-polcs, yokes, agricultural imple- , 
ments, spear*shafts and bars {Brandis). 

Milk Plants, see Calatropis, V0I. II.. 3*^ ; also Euphorbia, Vol. Ill , 2g4 ; 
and the members of the Asclfpuoeas. ArocvNACF.®, Euthorbiaceas, 


FOOD. 

Berries. 

TI^B. 
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and URTiCACt« generally. For further information, see India-rubber, 
VoI,IV., 337 - 38 «- 

MILLETS. 548 

In those localities of India, in which rice is not cultivated as the staple 
food, the millets are exceedingly important. This is markedly the case in 
wheat -producing districts, a fact which shows conclusively Ihilthe bulk of 
Indian wheat is grown cssentialh for foreign lr.ndc. With the exception of 
Burma, rice may almost be said to be grown forborne consumption ; but 
where it cannot be cultivated, the millets invariab}\ take its p a e, as the 
staple food-crop of the mass of the people. 1 he total area ot ad under 
millets in iSSS-Sglias been estimated as 3^,154,46'^ acres, of whif Bombuy 
had 15 million, Madras 11^ mill.on, the North-West Provincet million, 
the Panjdb nearly 5 million, and Berdr a little over 2 million acres. In 
Bengal millets are scarcelj cultivated, excepting to a small extent bv the 
hill tribes. The exports of millets to foreign countries during the past two | 
years were in quantity and value as follows | 


1887-88 18,47,620 I 

188S-B9 611,960 19,84.220 I 

The following are the more important millets arranged alp-iabcticall^, | 
for further information regarding which the reader is referred to the article 
on each in its respective position in this work. j 

Eleusine Coracana, Garin ,; Graminbjb. RaoC or Marua Millet. I 
A procumbent grass, most probably a native of India, and widely, 
cultivated during the rainy season, but chiefly South and West India. 1 
It has been grown in pt during modern times, is mentioned by Sanskrit . 
authors under the namoof Rdjikn, but apparently was net known to the 
Arabs, Greeks, or Romans. This is looked upon as the staple grain ct 
Mysore. A fermented liquor is made from it, also a kind of beer. Ragi , 
in 1M9 sold in Madras at from 28*42 lo 3r3f> seers per rupiM?. 
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MILLBT&I List of Impoitaiit BAillets. 


Ptaicnm fimtneQUoeitmy Roxh* : Sbamula or Sawan. 

This is the most rapid growing of all the millets, affording, through its 
early ripening, a cheap grain which comes into market b^ore the main 
autumn food -crop is harvested. It is subject to the danger of destruction 
through excessive rain and blight. The grain is wholesome and nourishing, 
and is a favourite food with the poorer class. 

P. miliaceniii, £tff n. >* CHBNAorTHB Common Millet. 


This is viewed as a native of Egypt and of An^bia, and was 
evidently introduced at a very earh^ date into India. In Europe, Egypt, 
and Asia its cultivation is pre-tiistonc. In point of value as a fo^-stuff, it 
is supposed to be inferior to Setaria Italica, Btaw , and fetches accord- 
ingly a much lower price. It also grows very much more slowly than 
that species, but has one advantage of great importance to the poorer hill 
tribes, «is., it may be successfully cultivated on indifferent soils up to an 
altitude ol 10,000 feet. The straw is of no use as a fodder, and is accord- 
ingly thrown away. 

I Paspalam acroUciilatiuii, Koda or Kbodon MillBt. 

A native of India luxuriating in light, dry, loose soils, cultivated in the 
rainy season. It is far more extensively grown than any of the other 
minor millets, owing to the readiness with which it may be cultivated. It 
is a common and cheap ^ain, and an important article of food with the 
poorer classes, particularly those who inhabit the mountains and the more 
barren parts of the country ; but it is considerdS unwholesome, as it tends 
to produce diarrhoea. It is said to have an intoxicating effect. The straw 
is ^ven as fodder to cattle. 

PeanisetniB typhoidenfii. Rich,; The Spiked Millet or Bajra. 

A native of tropical Asia, Nubia, and Egypt. Cultivated to a large 
extent in Northern and Southern India, especially Tib the Coromandel 
Coast and^ in the North-West Provinces during the rainy season. The 
grain is usra chjefly by the lower classes of natives, andf is eaten in the 
oold season. It is consid^ed heatw, but more nutritious than rice. Baj- 
m in 1889 Noith-West Provinces at from 1573 to 19.7 seers 

per rupee. The fodder is much used. 

SAaria italics, Beauv.; German or Italian Millet, the Kanoni of 
THE North-West Provinces. 

This is supposed to be a native of China, Japan, and the Indian Archi- 
pelago. It IS, however, extensively cultivatea in India, both on the plains 
and on the hills ascending to 6,000 feet above the level of the sea. Two 
crops may be taken off the same field a year, but this millet is chiefly 
grensn as a subsidiary crop; there are two varieties. The grain is much 
approved as an article or food. The flour is made ib^d pastry and is 
« valued as a food for invalids. The Brahmins specially usteem it. The 
grain is in demand as a food for cage-birds. The ittaw is not much 
valued. 

Sorgbuffl imtgare, Pers,; The Great Millet or Guinea Corn; Juar 

CHOLDM Etnd, 

This is perhaps the most important of the millets, and with bajra is 
regularly exported. According to some authors, this plaht is indigenous 
to India and China- It is cultivated in Lower ^gypt at the present day 
under the name Jourrap and an analogous form is wifid in equatprial 
Africa. DeOandolle inclines to the view that it is more probably a nati\e 
of Africa than of Asia. 

•Juar tn 1889 sold in the P.*in)Ab at 23*46 to 29*65 seers per rupees 
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Millettia; The Indian Cork Tree. ( 7 . Murray,) MILLSTONES. 


MlLLBTTIAi A, $ Gen. PL, 4^. 

A genus of trees or large climbing shrubs which belongs to the Natural 
OrdernLEOUiilNOS-«,and comprises some forty to fifty species, which are dis- 
persed through the tropics of the Old World. Of these, about 24 are natives 
of India. Few are of much economic value. M. pendula, Benih {FI Br. 
Ind,^ //., ios)—Thinwin, BuRM —found in the savannah, and dry lower hill 
forests of Burma up to 2,000 feet, has a very hard heavy wood, beautifully 
streaked and of a dark colour. It is used for cross pieces of harrows, but is 
worthy of attention owingto its beautiful grain and colour. M. atropurpurea, 
Benih. (FU Br. Ind.. IL, io6)^Danyinttie, F3urm.— and M. leiogyna, i 
Kurt {FU Br. Ind.^ //., /09), natives of the forests of Martaban, Tenasse- 
rim, Malacca, and Penang, are said by Kurt to )ield red resins, of which 
no economic information is available. M. annrulata. Baker {hi, Br, Ind,, 
//„ io8)^^Behil» Santali ; hUL Kol.; Gurar, Kharwar ; Mandh^ Oudh ; 
Gonjha^aanj, Kumaon ; Gdrur, Gondi ; Murari, Kurru ; Go/f/o, N epal ; 
Brnrikt Lbpcha— is a very common large climber of the Sub-Himdiayan 
tract, from the Sutlej to Bhutan, ascending to 3,500 feet. Its roots are 
applied to sores on cattle to kill vermin ; and are also used to poison fish 
{Campbell 1 Prod., Chutta Nagpur, 7566). Dr, Watt found a species 
of Milletl^ used in Manipur as a fermenting agent. See Malt Liquors, 
p. I 3 fk 


MILLINGTONlAi Gen. PL, //, 1040. 


IV., 3JJ / Bignonia- 

[CE£. 


Millingtonia hortensisi Linn.f. ; Fl. Br. Ind. 

The Indiav Cork Tree. 

SyiL — Biononia subbrosa, Rexb. 

Vtm.^Mini-ekambeli, akas-nim. Hind.; Mach-mach. Uriya; Nimi» 
chamheli, akas-nim. Bomb.; Beratu mara, Kan.; K4t malli, Tam.; 
Aykayet. Burm. « 

References.— Fl. Ind,, Ed. C. B, C., 495; Brandis, Far, Fl.,S4f t 
Kurm, For, Fl, Burm., II„ 2SS ; Beddome, Fl. Sylv.,t, 249; Gamble, 
Man. Timb., 3(74 i Dalm, & Gihs., Bomb. Fl. Supl,, 55 ; Lisboa, Pi. 
Bomb., 104 1 Gaaetteers /., 8^ ; IV „ Ixxiv. f /,, tSos 

Bombay, Y., 27; Ind. Forester, XII., i39i XIII., 339; * 'F., 14SS 
Grilil^ Man, of Cuddapah, 71; Settlement Kept,, N.^W.^P., ^AflA/rAdk- 
pur, JX. 

Habitat.— A large tree, cultivated in avenues and gardens in most 
parts of India ; indigenous in Burma and the Malay Archipeiago, perhaps 
also wild in Centnif India, on the Upper Godavery. Kurz says it is 
rather rare in the tropical forests from Martaban down to Tenasserim. 

Structilte of the wood.— Soft, yellowish while, w'eight 42fil per cubic 
foot, takes a fine polish, and is adapted for furniture and ornamental work. 

Df»mestic.«»From the bark an inferior kind of cork is made. 

MILLSTONES. 

"The usual conception of a oiillstone is that it should be a hard, tough, 
coarse, silicious sandstone or grit, and these characters have beto perpetuat- 
ed in the term millstone grit, which has been conferred upon a group of rocks 
underlying the coal measures. In the absence of sandstones or grits J*"/ 
other rocks, such as quarUites, gneiss, granite, an*' * rachyte, are used, and tha 
is particularly the case in India owing to the cost ol carriage of the b«t ston|M 
to distant points. As asteeneral rule, within the , rocky tracts of India, the 
natives, if they happen to belong to these sections of the jwpulalion who use 
ground meal, have shown considerable intelligence in selecting the matena! liest 
suited for thh purpose, and rude quarries which have been worked fmm nme 
immMnorial, are generally to be found in such regions. Where hard and tougn 
rocks are^not to be found, softer ones aie used, with the natural^ 
meal or fkiar edhtains a greater or less amount of grit and dust (/>««;• 
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MillsIoneSi Ball in Afan, Geology of IndiOt 111., jgy. 

RcCeraicaa.— Pomril, Pi. Prod., $8; StUltment RM., Haoira 

Dut,, FOS i 22 . 

Occtirreiice ^-Informatkm regarding the actual sources of mtllstones* in 
the various districts of India, is very incomplete. Ball writes, ** Bxclud* 
inf the inferior qualities of mtllstonea made from gneiss, granite, See,, the 
oldest rock which is used for this puimse is a kind of arkose or grit, which 
occurs in the older transition rocks. The Vindhyan series affoixis a variety 
of materials of different degrees of density and texture. Among the Gond- 
wina rocks the Barakar mts are perhaps the most largely employed, and 
in many of the coal fielos they are quarried rudely at the surface for this 
purpose.*’ A ouairy has been worked for many years at Jutkuttia, in the 
Karakpur hills, Behar, in a bed of coarse arkose which presents some resem- 
blance to the true millstone grits, but the origin of its component minerals 
from crystalline rocks is more directly and prominently apparent 

In Bombay, thick-bedded sandstones of the Kaladgi series, seen at 
Gudur, Parvate, Guldegtiddj and elsewhere, have been recommended 
by^ Mr. Foote as likely to be well suited for the manufacture of large 
millstones. Mr. Wynne alludes* to several rocks in Ciitch which furnish 
tough millstones. These are silicious grits, which occur bM>th in the 

i *urassic and sub-nummulitic groups, and a very similar rock of nearly 
ilack colour is found in the tertiary beds at Karimon hill; they are also 
obtained near Chunduya, west of Anjar. 

Trade.— Factories at the presidency towns, as a rule, import the mill- 
stones they require from Europe. Ball, commenting on this, writes, It 
will be long before India will produce anything eoual to the burrstoncs 
which have, to a great extent, superseded the ordinary millstones ** It 
is somewhat interesting to remark, how'ever. that nuUstones of super lot 
quality were exhibited at the Colonial and Indian Exhibition (in the Induxn 
Economic Section) and that these attracted considerable attention. 
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Mimosa, Zift/t, / Gen. Pi , 5pj. 

[Vol. VI., Pt. I. 

Mimosa duIciSi Roxh. ; see Fithecolobium dulce, Btnih . ; Leouminosa ; 
pudica, Linn, f FL Br, Ind.y //„ ap/ . 

The Sensitive Plant. 

Vem. — laifdvaHo Hind.; Lr<7o/t, Bkno. ; LdffednU^ Kum\on. 
lAjmantu Fs- ; *hand^ Pushtu ; Ldfdlu. lafri. Mar. ; LdjatUf rtsdmant^ 
Gi*7. ; Tidal-^adi^ Tam.; Pedd<% nidra kanti^atta pattiy Tel.; Mudu- 
gudanirey Kan.; Hte^ka^yung^ takayung, Burm. ; Vdrdhakranta, 
lajjdluy Sans. 

References.— /?o;rA., FI. Jnd.. Ed. C.B C., ; BUwi, Flora Andk., f^7, 

Fog; AtnslUy Mai. Jnd.p J/., 432 ; (/. C. Duff, Mat. Pfed. Hind. 3^7 n 
jaa F Dymochy Mai. Med. W. Ind.. 2nd Ed , ayt ; Pharmacograph^o. 
indica^ I.%S3B; Caial. Baroda Darbar^ Col. Ind. Kv., Ho. i3o; Badm 
Pomellf Pb. Pr.^45 : Aikimon, Him. Disi.y 3og ; Gaodiim^s :^Hysore and 
Coorg, /., 5p ; Bomhag^ XV. ^ 43$ ; Peshawar ^ id / htd. forester, X., 3$. 
Habitat. — A small shrub, naturalised over the neater part of Tropical 
and Sub-tr^pical India, probably introduced from Tropicj^l America. In 
some parts of the tower (Novinces it occurs in such abundd^ce, along road- 
sides, as to constitute the chief if not sole vegetation, and gives to such 
tracts a singular appearance as the traveller leJires behind ntm a field of 
drooping leaves. , * , 

Medicine.— Alnslle informs us that a decoction of the root is c^st- 

dered on the M.alabar Coast to be useful in gravellish complaints. Tm 
V j^tans of the Coromandel side of India prescribe the leaves and tool in 
cases of piles and fistula • the first are given in powder, in a little milk of 
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The Sentitive Plant. (J Murray.) 


the quantity of two pagodas weight or more, during the day.” Baden 
Powell describes the same uses of the plant in the Panjdb. Dymock 
states that by Muhammadan writers it is considered resolvent, alterative, 
and useful in diseases arising from corrupted blood and bile. The juice is 
also applied externally to hstulous sores. It is gathered at special times, 
and its administration is accompanied by a certain ceremony. ** In the 
first week, all bilious diseases and fevers are cured ; in the second, piles, 
jaundice, 6 cc., and in the third leprosy, scabs, and pox. In the Konkan the 
leaves are rubbed into a paste and spplied to hydrocele; and their juice 
with an equal quantity of horse’s urine is made into an anjan, used to re- 
move films of the conjunctiva” (cornea?) “by setting up an artificial 
inflammation.'* The root is used as a charm for certain forms of co^h, 
being tied round the neck (Mat. Med. W. ind,). Surgeon-Major Oal- 
throp, Morar, writes that the juice of the leaves is used to impregnate 
cotton wool for a dressing in any form of sinus. 

Chbmicai. Composition.— The authors of the Pharmacographia 
Indica write, The tapering thin roots of M. pudica contain lo per cent, 
of tannin of such, a nature as to form a good black ink with salts of iron. 
The ash of the root amounts to 5*5 per cent.” 


medicine. 

Juice. 
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Mimosa rubicaulis, Linn. ; Fl. Br. Ind., II., 2gi. 

Sfll-— M. MUTABIUS. Roxb /M. 0 CTANDRA,'i?(Mri.; M. %om.MLl,Spreng, 

VttU.—SAiak-iaMia, Uino,} SbiaA-ianfa, • kichi-kanta, Brno,; Sega 
fanum, SantAL ; ktngrei^ N.-W. P. ; Rdl, riaul, didridr, 

arU, alld, kikkri^ ixMXt^deo khddir^^B . ; d//a,RAj.; Bida^ 

ckandrat undra, venira, Tsl. 

Reference..— Fl. Ind.. Ed. C.B.C., 423 ; OalM. 6 r Gibs., Bomb. Ft., 
8$; Siemtrif Pb. PI., y2 ; Elliott Flora Andk.. 28, tgi ; Campbell, 
fUt Prod.yChutta Nagpur, 8jsi bf array PI. and Drugs, Sind, 1 36 ; 
Baden Powell, Pb. Pr., 5#? ; Atkinson, Him. Dnt,,3o0, 74 ( ; Gaoetteers r— 
Mysore and Coorg, N.AV. P.,I.,fiOi IV.,lxxi; Rawal Pindi, 

tS ; Agri.^Hort. Soc. Ind. Jour. (Old Series), IX,, 420 ; XI I II, sog; Ind. 
Fore t,t IV., 217 ; VIII., lor, no, 417 ; IX , /J, 45 ' » XII,, App. 12. 

Habitat.— A large, straggling, prickly shrub, which is found throughout 
the greater part of India, and ascends to 5,otx> feet in the vVestern 
Himalaya; distributed to Afghiinistdn. 

Medicine. — Stewart states that in Chamba the bruised lbax ss are 
applied to burns, and that the fruit also is medicinal. Atkinson attri- 
butes to the SEEDS the same properties as. those of M. pudica, and states 
that the leaves are prescribea in the form of an infusion for piles. Camp- 
bell writes that in Chutia Nagpur ” the powdered root is given when, 
from weakness, the patient vomits his food ; the fruit and leaves are also 
used medicinally.*' 

Structure 01 the Wood.— Sapwood yellowish-white; heartwood red, 
hard; weight 41 to Saft ; used for making gun-powder charcoal. 

Domettic, fltc.— It is a valuable hedge plant. 

M. SCaUdenSi Linn,^ see Entoda acandens, Bth. ; Vol. 111., 2.iS* 


MIMUSOPS, Linn. 7 Gen, Pl„ II., 66ib 

, A genus of trees which comprises some 30 species Mtives of the tropics of 
both hemispheres. Of these four or five are natives of I .dia. 

# . Sapotacee:. 

Mimusops Blengi, Linn. ,• f 7 . Br. Ind., III., 54S : Wight, Ic., t. 

JTie/srfW, maulsrr, babul mulsari, mauharau, HJNO* ! Pakul- 
Mal,bokI,^EHQ.; Bauto,haul, Uriya: N.-W. P 

etri, maulsaH. Pb. ; GMlsari, bhdhari, C. P. ; Borsah, Rows. ; Ovollt>% 
^nomli, 9 avoli,iaUla^ Mam.; Bolsari, borasalH, Guz. ; Barsolt, Mkywar ; 
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Mogadam^ magHa^maram^ Tam. ; Pogada, pogada-mAnu, Tbl. ; Bokal^ 
bokju, mugali, kanja, paeada, Kan.; SUngi^ Malay.; Khaya^ kkn-ya, 
gung^ Burm.; MAnsmaf^ Sing.; Bakul, vakula. Sans. 



i40f Siewnri, Pb PL, t36; Mason, Burma and Its People, 404, ^2; 
Sir W, Slhot, FL Andh,, 254; Sir W. 7ones, Treat. PI fnd., V,, iio. 


isirmo, urugs^ost uymoce. Mar, Mea, w, ina,, zna ra,, 400; 

Bar oda Durbar, Col Jnd,Exhib.; Birdmood, Bombay Prod., z6g, 2Sfi ; 
Baden Powell, Pb Pr,, <0$ / Drury, IJ. PL Ind,, 292 ; Useful PL Bomb. 
{VoL XXV., Bomb Gan!), 9/, 164, 223, 592 / Eton. Prod. M.-MV. Prov , 
Pt. V, ( Vegetables, Spues, and Fruits), JS ; Gums and Restnous Prod, 
iP, W. Dept, R^L), iS, sh i Gums and Restnsj 20 ; McCann, Dyes and 
Tans, Beng., 136, iS2, 759, t6o, 96$, 168 ; Selections, Records Govt 
India Ui, 6f A, Dept!), i8SS~8g,g3; Statistics Dtnajpur, i $2 ; Moore, 
Man. Trichinopoly, 79; Gribble, Man,, Cuddapah, 262; Settlement Repi , 
M.-W. P., Shakjehanpore, IX ; Gaoetteers : ^Bombay, V , 2^5 ; K//., 42 : 
XJ„ 2$: XIJL, 23 1 XV., 40 ; XVII., 23: XVI II., 44 J Panjab, Hoshtdr- 
pur. III N.^W. P., I., ^8z: IV., Ixxttt ; Burma, i3t , Mysore and 
Coerg, I., 62 1 II., 8i Rdjputdna, gj ; Agri^Horti.Soc. Ind. i^fournals, 
{CMSeries) IV., 220 ; VIII.,SeL, 978; XIII., Sel 69. 


Kabitat.^A large everOTeen tree, frequently cultivated in Indui, wild 
in the Deccan and Malay Peninsulas. 

Gum. — It yields the Pogada gum of Madras (Birdwood). No in- 
formation is obtainable regarding the chemical composition or properties 
of this gum. 

Dyn aad Taii 8 .-<«The bark is used in certain districts of Bengal, 
either by itself of in combination with that of Temunalia tomentoaa 
for dyeing shades of brown (McCann), Sampler sent to Mr. Wardle 
were reported on as follows :— •* This bark is scarcely, in the slightest de- 
gree, astringent ; it only contains the small amount of brownish-red colour- 
ing matter iisual with the majority of barks 1 have examined.” With 
cotton a light grey colour was obtained, and with silk various shades of 
reddish-draby drab, and fawn. The bark is also employed as a tan in 
various parts of the country. Examined by Professor Hummel of Leeds 
it was found to contain 4 per cent, of Tannic acid, and to yield a pale red- 
dish, slightly turbid decoction. Its money value compared with Divi-divi 
at I2S- per cwt., was 11. id, per cwt. ; with Valonia cups at i6j. per cwt., 
25. 2id . ; with Ground Myraoolans at 75. 6d. per cwt., u. I3id. ; and with 
Ground Sumach at 135. 34- pcf cwt., 25. 8 )^ 1 . The tanning material is, 
therefore, of very little commercial value. 

Oil. — The FLOWERS contain a volatile oil from which a sweet-scented 
water is distilled. From the seeds a fixed oil is obtained by expression, 
which is used for culinary purposes, for burning and for modiane. Ac- 
cording to Beddome, it is also employed by painters. 

Medidue.— This highly ornamental tree has lonfe valued 
medicinal properties, and is mentioned W early SaAkrit writers. * 
the un’-ipe fruit is recommended by Chakradattsf as astringent, and 
a useful masticatory for fixing loose teeth. The 'same writer states 
that the bark is astringent and that a decoction useful as a gargle 
in diseases of the gums and teeth ( U, C. The sanje uses pre- 

vail to the present da^ in most parts of the tountry. Thus, in the 
logue cf the Baroda Durbar Exhibits at the Colonial-Indian Exhibition, it 
is statM that the unripe fruit is astringent and is chewed for fixing loj®® 
teeth ; that the bark is also astringent and is used in dischaiyes ® 

' mucus membranes of the blac\;(ier and urethra, as a gargle in relaxation 

M. 577 
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of the gumsv and as a febfifuee. Dymock states th^it a similar use is 
made of the unripe fruit in the Konkan, and that the fruit and plowbrs 
along with other astringents are used to prepare a lotion for so-es and 
wounds. He further writes that, according to Mir Muhammud Hussain, 

** a snuff made from the dried and powdered flowers is used in a disease 
called ahwak, which is common in Bengal. The symptoms of this disease 
are strong fever, headache and pain in the neck, shoulders, and other parts 
of the bwiy* The powdered flowers induce a copious defluxion from the nose 
and relieve the pain in the head.*' W. Coldstream, Esq., O.8., writes that 
the bark is mucn sought after in the Panj 4 b as a medicine for increasing 
fertility in women, the trees being frequently killed owing to the extent to 
which the bark is stripped. In Kfinara the water distilled from the flon-ers 
is employed as a stimulant. Taylor mentions that the seeds, bruised and 
made into a paste, are used to form suppositories in cases of obstinate 

Sp^iai. Opiniohs.— § “ The green fruit is astringent The bruised 
seeds after removal of kernel are used in constipation of children, but are 
highly irritant ** {Bolly Chand Stn, Teacher of Medicine). ** The seed, 
reduced to paste and mixed with dd ghi, is used as a suppository in 
cases of constipation of children. I have frequently seen it employed in 
this way, and have found hard scybeilae passed within 15 minutes after 
the introduction of the suppository into the rectum** {Civil Surgeon 
R. Mitcleodt M.D*f Oya). Decoction of the bark is an excellent astringent 
gargle” (Civil Surgeon S. M. Shircore, Moorshedabad), '*The pulp of 
the ripe fruit is sweetish and astringent and has been successfully used 
in curing chronic dysentery” (Surgeon- Major B. Gupta, MB-, PM), 
“Applied to relieve headache** Surgeon S. C- Bhuttackarji, 

^^ F^si—The tree produces small fragrant flowers in abundance during 
the hot season. They fall in shoAvers and arc succeeded by small, oval 
BERRIES, which are yellowish when ripe, and have a small qu^antity of 
sweetish pulp, sometimes eaten by the poorer natives. Lisboa states that 
the natives in certain parts of Bombay make a preserve from the fruit. 
The OIL yielded by the seeds is emplovea for culina’-y purposes. 

Structure of the Wood.— Sapwood large, whitish, very hardj '^^rt- 
wood red ; weight about 6oIb per cubic foot (Gamble). Beddome ..tites, 

“ It is close andeven^rained, pinkish to reddish-brown in colour and takes 
a good polish.” It is used in house»buiIding, for cart shafts ar d cabinet 
work, and is said to last for fifty years. ... . , 

Domestic and Sacred.— The tree is chiefly cultivated fonts ornamental 
appearance, and its fragrant flowers. The wtier are 
garlands, are sometimes used for stuffing pillows, andthe distillw 
from them is esteemed as a perfume. According to Orury, the tw is 
chiefly grown in ^uthern India round the mausoleums of Muhammadans. 

Mimusops Poxb. ; Pr. Ind., II/., S49 / 

Syn.— M. IMDICA, A. DC. / M. Kaoki, WaU., not ofUnn. 

Vvn.-^/CshM, Ufr.MiW.HiHD.j Kkirkh^ur, Bbno.; Charkuh, Uriya . 
Raini, GONO; iAirm, N^-W. P. 1 Gur**'- 

rayaeU. Bomb. ; Wyami,MAR. ; 

pilla/kannuMU;MiiU.i TEL.,FaU, 

palO^iM. I D^ota, Ano. ; Rdjadam, Uhmm, Sans. 

^MmskCmu^BrandU, For. Fl.,J 99 j *F^mb FI 

Man, TUnh., Grak. Cat. A 3,4 . ‘/)v! 

tjo . KlIiAi Andk . tdS t V. C. Duti, Mat. afea. 'Y ' 

Xi, AriSl'jKj; Ed., dSS; S. Arjun, Bomb. ^ugs. b3 , 
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Sc, Pd, P,, i, y,, 78/ Drury U, Pl„E93/ Lisboa, U, Pi, Bomb,, 
i(i4! Gumss and Sosinous Prod. (P. W, D, ropt,), ts t Cooho, Gums 
ana Gum’^sins, EO ; Oils and Ousoeds, 6o ; GaaoHeors t^'-Grissa, //«• 
ifoj Bombay, UL, i6, toS; IV., 23 f K., a^, 98$, 360 ; VI., is- 
Vl/.,40, 48! xm., 2St JV.-m P., L, 82/ IV., Ixxiiis Ind. Forostor, IV,\ 
23o,29JgVlII„2p,n7,2o8,4tOfX.,3f,3p,SG, S48 ; XL, 400/ XII., 
(App.), 28 / XIII., JS, i2t : Madras, Man. Administration, I., ti4 ; Grib- 
blt, Man. Cuddapak, 262. 

HaUtat*— A large tree found on the mountains of South India, extend- 
ing to the sandstone hills of Pachmari, north of the Godavari ; also WiM 
in Ceylon, and cultivated in North-West India. 

Gum.^This species, like the preceding, yields a gum which appears to 
be of little value. 

Oil.— The SEEDS are said to yield an oil, regarding which no informa- 
tion is available beyond the statement that it is used in Baroda Co adul- 
terate ghi. 

M^dne.— This species has much the same properties as the preced- 
ing ; thus Dymock writes. ** The bark which is used medicinally is exactly 
similar to that of M. Elengt. In the I^onkan the milky juice made into 
a paste with the leaves of Cassia Fistula and the seeds of Calophyllum 
ifu^yllum is applied to boils. The juice of a Loraathus which grows 
upon the tree is extracted by heat, and given with long pepper in cramp 

Food. — It flowers in November- December and prepuces an olive- 
shaped, yellow BERRY, which is eaten. In the Baroda Gaoettee* it is 
stated that the dried fruit is eaten by Hindus on fast days when cooked 
food IS forbidden, and that in the hot weather the poorer classes eat it 
largely mixed with whey. It is, however, powerfully astringent and cannot 
be eaten with impunity by those unaccustomed to its use. Lisboa states 
that it is said to be the chief article of fo6d of the poorer classes in Gujar.it 
during the hot weather months. In other parts ot the country it appears 
to be chiefly eaten during times of scarcity 
Strurture of the Wo^. — Heartwood red, very hard, tough, close and 
even-grained ; weight, 60 to ysib per cubic foot. Used for sugar-mill beams, 
oil-presses, house-posts, he., and recommended by Brandis as an excellent 
wo(M for turning. 

Mimusojps Kaukt, Linn. ; FI. Br. Ind., III., S 49 - 

The Obtuse .Leaved Mimusops ; Poma or Fructa d’Adao, 

I Port, at Goa. 

Syn. — M. BALOTA. Blums/ M. dissbcta, Br. / M. Hookbri, A, DC,/ M. 

I Browniana, Benth. 

I Vera — Xhirni, Hind.; Khirhi, xoot^khirni lodh, Ps.; Kkirni, Bomb.; 

Xauki, Mar.; Bda sau, Malay. 

References.— Ft. Ind., Sd. C.B.C., 318 / Voigt, Ilort. Sub. Cal, 
341 ; Brandis, For. Ft., 593 i Dalo. & Gibs., Bomb. Ft., Suopl., $0/ 
Stewart, Pb. PI., i 36 : Mason, Burma audits People, 468/ S. Arjun, 
Bomb. Drurs, 204; Murray, PI, and Drugs, Sind, 14O; Baden Powell, 
Pb. Pr., 36^, 58s ; Drury, U. PI , 298/ Lisboa, U. Pf. Bomb., 92, 1641 
Strdwood, Bomb. Pr., 167 / Gaeetteers .— M W.^P., III., / Panfdb 
Hoshtdrpur, rr, Gutrdi, trj Settlement Reports x^Central Prooy., 
Chanda, App. VI./ Punjab, Gujrdt 13$. 

Habitat. — A large tree, met with in Burma at Amherst, dtso in the Malay 
Peninsula,'* and tropical Australia; occasionally cultivate^ as far west as 
Hoshidrpur, Multdn, Lahore, and Gujranw^la. ^ 

Gum. — A vi:>cid gtimmy juice exudes on'incision from'the bark which 
may probably be converted into an inferior kind of Guttapercha (Lisboa). 
It may be mentioned in connection with this statement that M. Manilkara, 
Don. (=nAchras Sapota, Linn.9 Vol. I., 80), a tree cultivated in ^ngalfor 
« its fruit, also yields a substance resembling Guttapercha, which is known 

M. 592 
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Bwkho Drufa, Mad. Tap* AJm,t /50/ Badan Pawall^ Pb* Pr*,369i 
AtkinaoHt Him. Diat., 3t6t74t; Lisb^, U, PI, Bomb,, 3poi Bird* 
waadt Bamb. Pr,. 681 5iiii/A» Die,* Mg; Gmaatiaara t'-^Mysara 6* 
Caarg 9 /., 6 $; Bamhay^ XK.. 44 ^ ; M,^W. P., /•> 841 IV*, txxvu. / Indian 
Faraaiar, 111,^2371 A,p 3$ i Sattiatnani Rapt., C. P., Chanda. App. Vi, 
IlAlHtat.~CuUivated or spontaneous over the greater part of Indian being 
equally plentiful in the hotter valleys of the North-West Himalaya (from 
the plains up to 7*000 feet in altitude) and in the far east in Bengal* Mani- 
pur* and Burma. 1 he flowers are yellow* purple or ma^nta* and in culti- 
vation variegated or double. The stems of trie yellow-flowered forms are 
^lowish* of the others red. The plant is often so prevalent near village 
sites as to exclude all other v^etation. 

Bledidiie.'-The tuberous root of the Marvel of Peru was once supposed 
to be the jalap of the shops* but that has long since been known to be 
produced by an Ipomosa (Conf* with Vol. IV.* 488). It is believed by 
native practitioners to be gently aperient* but when subjected to clinical 
trials by Shootbred & Hunter* and later by O'Shaughnessy* its purga- 
tive powers were found to be feebly uncertain* and unworthy of attention. 
The bruised leaves form a favourite application amongst the natives for 
abscems and boils* to hasten the suppurative process. Waring states 
that on one occasion he saw a greatly increased amount of pain and inflam- 
mation follow the use of this application, in the case of a lady who had 
been induced to apply it to a &>il by her native attendant ^Pharm Ind.). 
Dymock notices the same use of the leaves* which was* indeed* first 
described by Rumphius. The former author also states that in the 
Konkhn the dried root powdered and fried in ghi with spices* is given 
with milk as a or strengthening medicine, and rubbed with water 

is implied as a in contusions. 

Special Opinions.— The leaves are used as a stimulant poultice for 
boils and abscesses'* {Aamtant Surgton Mahal Stngh, Safidrunbvr), 
** Four o'clock leaf is used as a poultice to boils* ai§p mixed with oil 
as a sdqiulant to ulcers" {Surgton^ Major L. Batch, Coconada), “The 
heated leaves I have frequently used instead of poultices to promote 
suppuration" {Honorary Surgton E. A. Morris, Tranquebar), 

Food.— The leaves are said to be largely used as a vegetable at Ooson 
in the Salem District. 

> Domestic.— Rumphfus informs us that the Spanish ladies in Ternate* 
employed the powdered root mixed with rice flour and sandal wood oil as 
a cosmetic. The powdered seeds are still used ior the same purpose in 
Japan. 

MochraSi see Bombax malabariciiffl* DC*: Vol. I.* 4 S 7 * 

MODECCAi Lam.; Gen. PL, /., 813. 

A gCTUs of twining herbs or undershrubs* which belongs to the Natural 
Order Passiflorbje, and comprises comparatively few species, natives of 
the tropics of the Old World. Of the six Indian species. only one is of in- 
terest* ws.* M. paimaU* Lam* : Hondala, Sino, ; a native of the Western 
Peninsula and Ceylon. According to Thwaltes " the ro^ is said to be 
poisonous, and is used by the Ctnghalese as a medicine'^ (En* PI. Zay., 
isSi FI* Br, Ind., //., doj). 

lAOLvLXJGOp Linn*: Gen. I*, 83J, 

MottugO Cenrigpa, fringe; FI* Br* Ind*, II., 663; ftcoiDEJt. 

SfiL— 'M. UMBSLLATA* Seringa / Pmarnacbum Cirvi ana* Linn* 

Vam. — Gkimi aah, Bbno.; Pada, Mar.i Parpadagrnm, lihn*%Pafp^ 
^ iaka, Tel. ; Pat-paadagau, SiNO. 
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Referencet.— DC., /., S92 ; BoUs,, Ft. Orient,. /., 756 . Thwaitea 

En.Pl,Zeyt„ 24 g Gazetteers. N.-W. P,. 2 V., Ixxii, ; HfSto, * 

Ha b i t a t .— A herb found from the Panjdb to Ceylon in the hotter and 
drier parts of India, not in Bengal. 

Mediciae.—Thwaites states that the PLANT is used as a medicine in 
fevers; Dr. Peters in a special note informs us that it has the reputation of 
promoting the flow of the lochial discharge. 

Mollugo, hirtRi Thunb. ; FI. Br. Ind,. II,. 662. 

Syn.— G lihus LOTOIDES. ; G. parviflora. Wall, ; Pharnacbum 
PENTAGON 11 M, Roxb. ; Tryphkra prostrata, Blume. 

Vem.— Brno.; Kottruk. Porprang. gandi bUtu dried 

plant o-sat Ami haiydt. Pb. 

References.— C.B,C.. 275; Kura, in Jour, As, Soc., 
tS 77 , pi- ii-. I to f Dale, & Gtbs,. Bomb, Ft. 16; Siesoart. Pb, PL. tot. 

Habitat.— A herb found commonly throughout India and Ceylon. 

Medicine.— The dried plant is a common drug in the Panjab and Sind, 
where it is believed to be a useful purgative in diseases of the abdomen. 

Food. — Roxburgh states that the tender shoots are used by Natives 
in their curries. 

M. Stricta, Linn, / FI. Br. Ind., IL, 66j. 

Syn.— Mollooo TRIPHYLLA, Lour,; M. LtKKii, Seringe ; M. penta- 
PHYLLA, Unn,; PhARNACBUM STRICTUM, TKIPHYLLUM, and PBNTA- 
PHYLLUM, Sprang, 

Vtm.-^Pita gokum. Uriya; Jkarasa. Mar.; Zharas, Bomb. ; Verrithi-' 
tarasi. Tel. 

References.— ieA##d#, Hart, Mat,, X„ t. 26; Kura, in Jour, As, Soc,. 
tSyftpL if. III.; Data & Cths., Bomb, FI. , ft t hlliot, FI. Andkr. 
Mgt ; Dymoek, Mat. Med, W. Ind., 2nd Ed,, 75 ; Lisboa, U, PI. Bomb.. 
i6o ; Gaxetteers, N.-W. P ., . V,, Ixxit, / X,, 3 to. 

Habitat.— A very common herb throughout India and Ceylon. 

Medicine.— Believed to be stomachic, aperient and antiseptic, given to 
women to promote the menstrual discharge (Dymoek). 

Special Opinion. — § ** The bitter leaves are antiperiodic (Surgeon* 
Major W. D. Stowart, Cuttack). 

Pood.— Lisboa states that it is eaten as a pot-herb in all seasons. 

MolluSCR, see Oysters, Vol. V.; Pearls Vol. V!.; and Shells, Vol. VI. 
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MOLYBDENUM, Ball in Man, Geol. of India, III,, i6i. 

Molybdenum. I'his metal occurs generally as the sulphide, or mol>bde- 
rate, and has never beer found nati>*e ; an oxide rci-ulting from the altera- 
tion of the sulphide sometimes occurs. Molybdenite has occasional!) 
been found in small quantities in the cr)’stalline or metamorphic rocks of 
India, especially in those of Chutia Nigfiur. Its appearance is so like 
graphite that it is often mistaken for it. Specimens have been found m 
the galena mines of Haziribigh. 

Uses.— Molybdenite is employed in the Drepiir.ilion of a blu /..gmenl 
for pottery; otherwise the metal is not cmpiosed for industrial purpobcs 
(Ball), 
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• MOMORDICA, X|««. / G^n. PI., 

. A g«na» of climbets with «mpJ* ten'll il-, « hich com prises -JS SP'*' I 623 

nativus of the tropics of both hemispherts, chieHy of Aliica. Of ihese fi\sr t*r ^ 

SIR are oativsi of Indis. 
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/ FI. Br. Ini., II., 6tj / Cuctm- 

Vm — Knrtlriamrro , SiMD. | ltM », C. P. i Mokak , Axab. 

RbCmcocw. - Usbaa, U. PI. B»mh., iS$t A*Uni«H,Bc. Pnd^/r.-IV. P., 
Pt. V..7J AindU. UtA. Ifi., 

4 // Birumaod, Bomh. Prtd,, iS9t CA«i»« SttUtmuHt B*pt., Vt,f 
GUftfMTt, N.-W. P., IV., t^i;l StocJ^.B^. •»Stitd. 

Hibitiit. — A climber met with m Smd and the Paniab. 

Mediciae.-> According to Atkinaon, it is occasionally employed in native 
Alnalie writes, “The «oit, Hassalquist informs us in his fltr 
/*dfofAMHM, is famous in Syria for curing wounds; it is a fleshy ovate berry, 
ending in acute points. Ine natives cut it open and infuse it in sweet oil, 
which thw expose to the sun for some daj^ until it becomes red, and 

:a c^a* semm* tflMnrkiwI rsn and Aonlifid tt% A frMh wmind- 


then preserve it for use; dropped on cotton^ and applied to a fresh wound, 
they ^sidcr it as a vulnerary, little inferior to the balsam of Mecca.” 

roo^— The young green fruit is eaten as a pickle; when ripe it is from 
I to 3 inches long, rostrate and orange red, and is eaten as a vegetable in 


stews, Acc. 

M. If"”- / FI. Br. Ini., II., 6t6: Wight, Ic., t. $04. 

San-~M MI'WIUS ; M. KUSICaTA, IX. , M. KKISALBRSIS, Lami. ; 
'CUCUMIS AFSICANUS, Bot. Rig. 

Vem.— gar/fi, karM, harm. Hind,; Rtnali, luheMu, /#. 

tkura kirk madia. Brno. ; Karina, Usiva; Kakral, kaktral, Assam; 

9.1 Kurda , Komaon ; KarlU , kariU . P ». i 
Karm , Sind; KarU , C . 9 .} KirU . Kiar., 

KirtU , harm , kardu , Gos. iKarlU , Dec.; Plaakk ^ kidujava ^ at , 


Arab.) Sirnd-^n^, karelah, Pbrs. a « 

ftcferences.— gosfr , FI. Ind., Ed. C.B.C.,W/Kura7^ny^r. As. Sm., 
1877, II., to»! Thwaites, Bn. Ciyl. PI., 06; DaU. SfGtks., Bomb. PI., 

AM. * s na nr n*ammnia mmA /#• PmckhlM. Jtr % vtw 


3<l, Uaa<^ Skirif. St^p. Pharm. Ind., ns; V^. DuU, Md. Mid. 
midns, 303, 319 ; Sj^ram Anun, Cat. 59. J It"f 

ray, PI. Of Drugs, Sind., d / D^MMk, Mat. Mid. VQ Ind., and IM., 
Yiar-Baak Pkarm., >879, *>4,1 B<»"h Prod., 1^ ; B^n 

P»mM Pb Pr,. 3 j 8 ; Drury, U. PI. Ind., 295 ! Atkinson, Him. Dtst. 
{Vd. X., M.-W. P. Gaa.), 700,748 ; DuthU and Full^, PUU and ^r- 
dm Crops, II., 62,t.,lxiv.t Ptrmtrtgir, Man. Gard Its ; Ifu/ulPl. 

rrrlf vvtp 0«msA /Zitm fkS • FtprfkMR Watsnn. Eeon. Prod, 


Him, OOt., 219: OfOCMS, iieyOTF Wb , ^mrrmwat m.nnrmrnirrr,.,-. 

tUm oftht PmtpU of Assam; SiUlemmt Ri^s :—Paitlab, Kdngra, 
tS; P., Allahabad, 361 Kumoon {app.)f^33 ; Cintral ProvtMls, 

Chanda, St; Gaiettiirs Orissa, II^ i8o ; Bombay, V., ^ ; VIII., 
183, x/lt.,t94! X*'; 435! Panjob, Gurgdpn.t7; N.-1V. P., 1^ 51; 
IV.,lxxtt.. Mysortand Coorg,I., 6i;Agrt.-Hoi^.Soe,Ind.:—Tra^- 
iL... rrr 4r jwj • Pro. 22ff : ^h, i04 ; VII, 3 64 ; journals (Old 
7^): IV., Xt) IX., Sd. S« l/odjonfo'fltf'.JX-. ‘^^oot ; X.,^3. 

Habitat.- -viultivatcd throughout India, distributed to Malaya, China, 
and Tropical Afr .ca- There are several cultivated forms dilfeing in sl^pe 
and size of the fruit. The rainy season kind, called has rather 

smaller fruits and is ifiorc esteemed than th% hot-weather ^lety, known 
in some districts under the name of karela The fruit of the latter 1% longer 
and smoother ; that of the former is more ovate, muncated and tubercled. 
Under these two primary classes there are numerous subordinate forms 
• which have specific local names.^ 
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MOMORDICA 

cochlnchinensis. 


CutTivATiON. — As may be gathered from the above, this vegetable is 
cultivated at two distinct seasons of the year, and everywhere throughout the 
Peninsula. Regarding the best meth^ to be followed in the cultivation 
of the hot-weather variety, Mr.Qollan, of £aharanpur, writes (in the Indian 
Forgsier, IX. f 162, 202):—** It should be sown in the end of February and 
all through March in rich soil. The ground should be laid out in beds, 
and the seeds sown in lines 2 feet apart, and the same distance allowed 
between each seed. Water should be given twice a week until the ground 
is covered, afterwards once a week will be sufficient The first sowing will 
come into use about the middle of Aprils and successive sowings made in 
March will keep up the supply until the b^inning of the rains.** The rainy 
season variety must be sown in June, and supports for it to climb upon are 
necessary. 

Medidiie.— The fruit is considered tonic, stomachic, and cooHn|S and 
is used in rheumatism, gout, and diseases of the spleen and liver. Rum- 
phius states that it was much esteemed in Amboina, where it was supposed 
to purify the blood, and to dissipate melancholy and gross humours. ^ The 
fruit and lb A v as are both administered internally in leprosy, piles, jaun- 
dice, and as an anthelmintic. The latter are said by Rumphius to be 
used by Indian obstetricians to purify the blood and generate milk in the 
puerperal condition. He states also that a leaf was placed in the mouth 
of the newly-born infant to clear its breast and intestines of all mucus, ex- 
crement, &c« Dymock informs us that in the Konkan a third of a seer 
of the LBAP-joiCE is given in bilious affections as an emetic and ourga- 
tive, alone or combined with aromatics ; It is also applied externally for 
burning p( the soles of the feet, and round the orbit as a cure for night- 
blindness. The fruit of the uncultivated form is said to as a febrifuge. 
The ROOT is also used medicinally, being considered astringent and warm ; 
and in the Panjdb is, according to Honigberger, applied externally to 
piles. The whole PLANT, combing with cinnamon, long pepper, rice, and the 
oil off Hydoocarpus Wightiana, J5/11WC, is employed by the Hindus as an 
external application in scabies and other cutaneous diseases. • 

Special Opinions. — § A case of death from violent vomiting and 
purging caused by the administration of this juice to a child, has fallen 
within my practice** {Assistant Surgeon S, Arjun Ravat, L.i/., Girgaum, 
Bombay). ‘‘The fruit is used as a vegetable, cooked as curry. It is 
bitter and possesses mild laxative, antibilious, and tonic properties*** 
(Civil Surgeon D. Basu, Faridpore^ Bengal). The expressed juice with 
chalk is used in apthae, and is also an emmenagoguc in dysmenorrheea. 
It is applied externally to the scalp in pustular eruptions** (Surgean^Major 
D, R, Thomson, C.I.E., Madras). “Useful as an application to 

burns, and allays the irritation of boils. Commonly prescribed as an 
anthelmintic, and as a purgative for children ** (Civil Surgeon y. Mo 
Conaghey, M.D., Shajahanpon). “The fruit is anthelmintic * (F. (Imme» 
gudien, Mettapolian, Madras). , 

Food.— The fruit, which is of a bright orange-yellow colour, 
from I to 6 inches long, is eaten cooked in curries, or sliced and fned. 
Treatment in hot water or salt and water is necessary previous to cooking 
or frying to take away a portion of the bitterness. Wnen sliced, dried, and 
kept in an airv place, it remains good for many months. The leaves were 
eaten in the Khand^sh District, Bombay, during the famine of 1877-78. 

Momordica cocbinchinensis, Spreng. ; It Of- 

Syn, — M. MIXTA, Roxb.;JM. dioica. Wall , 

Vmk,--Xdkrol, gnUkakra, HiNo. & Bxnq.j Adavi kdkara, Teu; 5 fl- 
mong nvmy , Durm.i Karkataha, Sans. 

17 M. 634 


CDLTITAp 

non. 


■BDicnn. 

Fruit 

tail 


‘dST 


LmMoI... 

(09 


Root 



POOD. 

Fruit 

632 


Lea VOS. 

633 

«34 



Dutionary «/ th* SetHomie 


•5» 


■OMOROICA 

dioiOL 


BaBBaaBasnBdBaKsssassasassaBaBaaaMnsBns 

Monwdtok 


■mcim. 

mlt. 

43S 

BS?’ 

PiPWt* 

«36 

<37 


MnicoiB. 

Tab«p< 


<38 


RilCMflCC $«*— Ittdtf Sdr C»BmC»t vmj nmrm, i 

tS 77 » Pi- //.. t02; BiiiiH, Ft. Andkr., it ; U. C. Duit, J 
jpjy (ySknughtussy^ Beng. Disptnt.t 349 ! Agri •Ni 
Transactions, VII., 64; Journals iOldSories), iy., 203 t. 


Kura, in Jour. As, Soe,, 
Mai Med. Hindus, 


Butt, . 

W. Sov, of Ind,, 

9f, 404. 

and the Deccan; di»tri« 


IUItat.«<»Cofnmon in Bengal Tenaaserinn, 
bated to Formosa and the Philippines. 

Mediciae. — Fruit about 4 inches in diameter, ovate, pointed, bright red, 
covered with conical pointed tubercles. O'Shaughnessy says that Afnslie 
has erroneously called this the makal, thereby causing confusion with colo- 
cynth, and that the kahrol is an edible but medicinally inert fruit. 

Pood*—The FRUIT is occasionally used for food in Bengal (0*Skaugk^ 
nassy). 


Motnordica Cymbalariai Fintl, ; Ft, Br, Ind,, II., 6i8. 

Sjn. — L uffa tubirosa, Roah. ; L. amara. Wail, 

VWL^Kadaaanchi, Mar. 

MttmM,^Roxb., FI. Ind., Bd, C,B.C., 699 ; Dymock,Mat. Med. W. 

Ed., 34t ; Agri.-Hort. Soc. ef Ind., Transacttons, VII., 64, 
Iumtat.^A plant with a large tuberous root, found in the Deccan 
Peninsula, Mysore, and the Konkan. 

Medicine.-* Dymock writes, **The whole plant is acrid ; it is mentioned 
here as a number of the tubbrs were forwaraed to the Chemical Analyser 
to Government from Satara as having been found in the possession of a 
person suspected of administering drugs to procure abortion. My speci- 
men was grown from one of these tubers, which still retained vitality. Dr. 
Lyon, the Chemical Analyser, informs me that on reference to the records 
of his office, he finds that the Kaiavanchi tubers have been three times 
sent to him within the last four years, as having been used to procure abor- 
tion.** 
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Mi dioieai Roxh.; Fl. Br. Ind., II., 6iy; Wight, Ic„ it. jog, $o6. 

Sjrn.— M. Balsamina, WM., fwt ^ Hhtrs} M. Wauichii, Rmm ; M. 
RSNIOERA, HaMUTONIANA, and HBYHBaNA, Wall.; M. MiSSIONiSf 
* Wall. ; M. SUBANGULATA, Blumo / TRICUOSANTHBS RuSSRLIANA, Wall. ! 
Bryonia granois, Walt. 

Vtm, ^Lealds JkancAan arah, iruKt^harla, Santal; Bat karila, Assam; 
Gcl*kdndra, gol-kankra. ghosal-phal, N.-W. P. ; Dhar harela. kirara, 
Pb.; Katwaf, C. P.; Kurtoli, karaUda, karantoli, vanthn^koratola, 

, Bomb.; Kartoli, Mar.; Kuntola, kantolon, Guz. ; Kurioh, LiEC. ; 

PalAtagheUkalung, Tam.; Pudgdkara, dgdkara, p6iu dgdkara^ p6iu 
kanauTu, Trl ; Gid hdgalu, Kan.; Ertmapasel, Malay.; Sapytt, sa- 
Bijrm. ; Tdmka*karawUla, Sino. ; Vahlst, Saus. 

References.— jn. Ind., Sd. C.B.C., 696; Sttwart, Pb. f/.. 
Mason, Burma a^ Its Petrie, 471, 747 ; Elliot, Fl. Andh., t2, 

157. ts 9 j Campbell, Ec. Prod. Chutia Nagbur, No. 9496 ; Ainslte, Mat. 
Ind., It., 2741 Dymock, Mat Med. W. Ind., 2nd Bd. 339: Atkinson, 
Him. Out ,701; Ec. Prod., N.-W. P., Pt. V., 8; Drury, U. PL, 306; 
Lisboa, U. Pi. Bomb., 158; Birdwood, Bomb. Pr., ! Gaaetteers — 
Mysore and Coorg^ /., 55; Bombay, XY., 43$ i N -W. P., I,, 3 i ; IV., 

' Ixxii. / Settlement Report, Chdnda, Cent. Prove,, App. VI, 

Habitat. — A dioecious climber with tuberous roots ; met wdh throughout 
India from the Himalaya to Ceylon and Singapore, ascendiug to an alti- 
tude of SfOOO feet on the hills. 

Medicine.— The mucilaginous tubbr is used medicinally, especially that 
i of the female plant, which is larger than that of the male. Alnslie notices 
the use of the root by Hindu doctors, writing, ••They prescribe the muci- 
laginous tasted root irr the form of elcctuai^ in cases of bleeding piles, 
and in cectain bowel-affections connected with such complaints, the dose 
a!x>ut two drachms or more twice daily.** Rheede states that the plant 
is *• truly cephalic ; ** for mixed with cocoanut, pepper, red sandal-wood, 
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and other ingredients to form a liniment, it relieves all pains in the head. 
Dymock informs us that the juice of the root is a domestic remedy in the 
Konkan for the inflammation caused by conuct with the urine of the 
House- Liaard (pdl). 

Special Opinions.— 4 "The powder of the dried fruit introduced into 
the nostrils is said to give rise to repeated sneezing ” {Surgeon^ Major W. 
D. Stewart^ Cuttack). " The tuberous root of the female |dant is used in 
Belgaum as an expectorant, and externally in ague cases as an absorbent. 
The toot of the male creeper is used in ulcers, especially those caused by 
snake bites. The unripe fruit is used as a vegetable and given as a delicacy 
to patients recovering from fever’* (C. T. Peters^ M.B., Zandra). 

Food.— Flowers during the wet and cold seasons, and produces a fruit 
which, when green and tender, is eaten in curries by the natives. The 
tuberous roots of the female plant ate also eaten. 
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Momordica echlnata) Muhl. ; see LnSa acutangula, Roxb . ; p. 94. 
M. muricata, DC.; see Momordica Charautia, Linn . ; species above. 

Monetia barlerioideSi L* Merit.; see Aaima tetracantha, Lnm^: 

[ Vol. 1 , 361. 

MongOOSfl-plant| see Ophionhiza Mungos, Ltnn.; RuBiACEa. 
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MONKBYSi Blan/ord, Fauna of Br. Ind., Mammalia, /., j. 

Monkeys. The name usually given to most of the animals comprised in 
the two sub-orders Antbropol'dea and Lemuroidea of the order Primates. 
The first of these sub-orders comprises four families of monkeys, via , 
the Simiidm, or Anthropoid apes; the Corcopithecidm, or Old World 
apes, monkeys (properly so called), and baboons, with the exception of 
the Anthropoid apes; and the Cebidas and Hapalidae, families confined to 
America. The second sub-order comprises only one family represented in 
South-Eastern Asia, namely, the Lemuridse. • 

Few of the monkeys are of economic value, but certain yield furs of 
commercial inleren — see List of Furs, Vol. Ill , 450; many arc highly 
destructive to crops, and owing to their semi-sacred character in India, 
little is done to stop their depredations or diminish their numbers. 

Monks* hood) see Aconitum Napellos, Linn. ; Vol. I., 95. 


MORCHELLA, JVill.; Cocke, Fungi, JL, 655. 

Morchella esculentSi P<rs.; Baill., Bat. Med. Crypt., rat ; Fungi. 
The Morell. 

Vem— A'/ifia hack, girehhaira (hilU), khumh (plains), Pb. 

References.— 5 /riirar/, Ph, PL, JIW.* Bn^en Powll, Pb. Prod.. sSd' 
Reyle, til. Rim. Bot., 44O ; Agri.-Hort. Soc.of Ind . Journals (Old 
Series), IV.. Sri., 267. 

Hdbitat —This fleshy fungus is found abundantly in Kashmir, Chamba, 
and many parts of Northern Panjab. 

Medicine.— It is brlie\*ed to be aphrodisiac and narcotic. 

^ Food. — The Morell is commonly eaten by Natives in the regions where 
,it is found, and is the only fungus used as an .article of food by Muham- 
madans. It retains its flavour well when dry, and is largely exported from 
Kashmfr and the hills of thp Panj.^b to inhere. Apiritsar, and other large 
stations. It is apparently very similar to the Morell, so much esteemed in 
European cooking, and is considered a great dainty by Natives. It im- 
parts a rich mushroom-like fla\’our to soups, gravies, Sic., and when dried I 
If, according to Dr. Stewart, "a not unsatisfactory addition to a stew,** 
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MORINA, Linn.; Gen. PL, IL, 

A genus of perennial herbs which belongs to the Natural Order Dip* 
SAC BA, and comprises seven or eight species, natives of Western and Central 
Asia, Of these, six are indigenous to India, but are of little economic 
interest. M. Coulteiiaiia, RoyU (FI. Br. Ind., IJL% »i6), a native of the 
Sub*a1pine Himilaya from Kashmir to Garhwil, is stated by Aitchlson to 
^ thrown on the fire as an incense by the Buddhists in Lahoul, giving 
an agreeable perfume (Jour. Linn. Soc., X., 7S) M. persica, Linn. (FI. 
Br. Ind., ILL, 216), Bekh-akwar, Hind , common on the Wcsttm Himd* 
laya from Kushmir to Kumion, is mentioned by Baden Powell in his 
list of drugs. Or. Dymock, in a letter to the editor, states that he suspects 
the same species may prove the source of the Red Bahen or Bahman cu the 
Persians. 

MORINDA, Linn.; Gen. PL, IL% aj. 

A genus of erect or climbing shrubs or trees which comprises about 40 
species, all tropical. Of these, seven are natives of India. 

Morinda angfustifolia, Roxb.; Fl. Br. Ind., III., 136; Rubiaceji, 

Sy®.— M. SQUARROSA, Ham. 

ytnL^Ddruharidrd, Bsng. i Afugach. asukat, kchaitun, ehonung, nian, 
Assam; Ban hardi, kardi, Nbpal & Lbpcha; Yiyo, Burm. 

References.— Pl, Jnd., Ed. C B C., §84; Brandis, For.Fl., gfO; 
Xura, For, Fl. Burm,, //., dry McCann, Dyts and Tans, Beng., jP, 145, 
#54 ; Darrah, Note on Cotton in Assam, 20/ Wardle, Byo Report, 30, 9 l / 
BaifouT, Cyclop , II., 984. 

Habitat.— An erect bush, or small tree, met with in the tropical Himd- 
taya, wild and cultivated, from Nepdl eastward to Assam, the Khdsia and 
Ndg4 Hills, Chittagong, and Tenasserim. It attains an altitude of 6,000 
feet on the Himdlaya at Sikkim, and of 4,009 feet on the Khisia Moun- 

Dyfw*— The bark and wood yield a good yellow dye, ^ich is extensively 
employed by the natives of the Darjiling district and of Assam, also to a 
small extent in Burma. In the latter country it is said to be cultivated in 
Toungyas for its dye-yielding properties ; in the two former regions M^ann 
states that it is apparently never cultivated, the wild plant being utilised. 
Darrah, on the otrar hand, writes that it is occasionally^ cultivate around 
homesteads in Assam. The process followed in Darjiling and the Giro 
Hills is de^ribed as follows by McOann:— •‘The dye is prepared ly 
pounding the bark of the root and boiling it in water ; it is then straiim, 
and the water boiled over again to the required consistency. In the Giro 
Hills the cotton thread which is dved with chenrung undergoes a preli- 
minary process of cleaning, resembling that usual elsewhere in dl or dch 
dyeing. The thread is rubbed well wuh pounded sesamum seed and the 
leaves of bambi or daggal (Sarcochlamys pulcherrima) and^ then left alone 
for two days after which it is well washed. The dye solution is made by 
pounding the roots, steeping them in water, and then boiling three or four 
times in succession. Into this decoction, when cool, the thread prepared 
as above is placed, and the whole heated gently, but not boiled, in a pot. 
When the liquor is cool, the thread is removed, and again washed. It is 
then steeped In the dye liquor, heated, taken out and washed once 
and this is repeated two or three times until the colour is sufficiently fixw. 
The Gdros do not dy^ their clothes with thisg the thread is flrstdyed in the 
way described and, is afterwards woven into cloth *’ . . * 

The account given by Darrah of the method of dyeing followed m Assam 
differs somewhat from the above, and is of sufficient Interest to ^ be 
^ worthy of quotation in full 1 — •• The roots arc cut into very small chips, 
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and thrown either into cold or boilinyr water. The cold water process ^ives 
a very bright red» while the solution m boiling water eives a very pale red. 
The colour varies according to the greater or less care bestowed on the 
^eing. and is i»id to be very permanent. Chips of the bark of Uteku 
(Baccaorea eapidaf Muell, Ar/^r,)^ and leaves of the bhoomraU (Symplocoe 
•picatat {Roxb.\ are boiled with the dsugach as a mordant. 

The following is the process adopted by the Phakials "The thready 
having been steeped in mustard oil, or in oil obtained from a pig or ele« 
phant, is boiled for an hour or two, and then exposed in the sun to dry for 
twenty days. When thoroughly dry, it is washed and boiled with wood ashes 
in water and put out ir the sun to bleach. Roots of the dsugaeh are then 
cut up and pounded. Water and wood ashes are added, and, the thread 
having been placed in the mixture, the whole is warmed over a fire. It is 
then allowed to stand for a day, after which the thread is taken out and 
exposed to the sun. The shade of red depends on the number of times the 
thread undergoes the last steeping process and subsequent exposure. The 
oftener this is repeated, the darker is the colour produced.** Samples 
examined by Mr.WardIa were reported on as follows, " This root contains 
a moderate amount of yellow colouring matter, and by the application of 
various methods will produce rich golaen dyes. It is said to pr^uce a red 
dye, but the sample sent to me would not yield it. It is probably used in 
connection with manjii,w sometimes mistaken for it. The Madras specie 
men contains a fair amount of red colouring matter combined with yellow, 
but the Darjiling specimen and that from Dindjpore yield only yellow 
dyes.** Similarly, in the cases of the other species of Morinda, Mr. Wardle 
admits his having failed jto obtain thed/ reds of India, affirming that all yield 
only yellow and orange shades. In a letter written subsequent to bis visit 
to India, however, he writes, " But on visiting India, I found undoubted 
evidence in Calcutta, the North-West Provinces, Rdjputana, &c., of the 
constant employment of both these species, yielding excellent reds on 
cotton, both in prints and dyes.” « 


MORINDA 

citrifolia. 


DTB. 


Morinda citrifoliai Ztnn. / FI, Br, Ind,, IIL^ /jc. 

The Indian Mulberry ; the Togari wood of Madras. 

Considerable confusion has long existed in Indian botanical and econo- 
mic literature regarding the dye-yielding species of Morinda, and especially 
the forms referable to this species. Many writers, with some degree of 
evidence in their favour, have considered M. tmetoria to be but a wild 
form, and probably the progenitor of the cultivated M. citrifolia, Linn^ 
Others have supposed M. bracteata of Roxburgh to be the wild form, 
with apparently much less likelihood of truth. The Flora of British India 
has recently aescribed the species as including the following varieties, 
which, in accordance with the rule uniformly pursued in writing this work, 
may be given 

Var. a, citrifolia, propbr,— M. citrtpolu, Itnn. 

Var. j3, bracteata,— M. bracteata, Roxh . 

Var. y, elliptica* 


656 


At the same time, however, it may be remarked that var. bracteata of 
the Flora will probably by future writers be restored as a species, for the 
reduction of that plant to citrifolia appears quite untenable. M. citrifolia 
proper is always a cultiv^ed plant in India, aqd is probably also so in 
Polynesia. But . bracteata, Roxb,, is a remarkably common sea-board 
plant all round the I ndo-Malayo-Bprma- Andaman coasts, and is appar- 
ently never cultivated anywhere, and besides this shai^ distinction between 
the two, each possesses characters which seem sufficient to separate them 
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specifically. In any case M. tincto^ which has always been more or less 
united with M. dtnfolia in economic writings, would appear (if it also be 
not entitled to the rank of a species) to be much more nearly related to that 
plant and much more likely to be its sylvan form than M. bracteata. In 
this light, therefore, it must be held incorrect to assign M. bracteata the 
position of a variety under M. citrifolia. 


Vem.— Var. a, citrifolia, pr^er-*-ri/, 4 cA, ak, 6arra-al, Hind. ; Ack 
MtcA, aehku^ Bbno.; AU C. P. ; Aal^ hdrtundi, ahrif dlan, atttAhtf, 
ndgorkuda. Bomb. ; Al, surnngt, bartondi, ndga kund^ Mar. ; Al, 
saraoji, Guz. ; Al, Ubc.i Afma-maram, munja^pavatiayt Tam.; Nina^ 
torugu, molagha^ tnaddt^ Tel. ; Sira njikadu maddi, Kan. ; Ka-da^ 
Malay.; Nyah-gyt, me-pa-hsa. Burn.; Ahu-gaha, Sing ; 
Var. / 3 , bracteata — f/Nrcii, huldi»kunj, touch, Brng.; Mhandnn, 
yaiya, BuRM ; Yahd^gahat Sing. 

References.— Ind., Ed. C.B.C., tSj, tSg ; Voighf, Hort.Sub. 
Cal., 3 SS; BrandU, For. FI , 307 t Euro, For. FI. Burnt , 11 ., Bed- 
dome, FI. Sylv , t. 220 s Thntoiie^, En. Ceyl. PI., 144 ; Da jo, 6fGtb\., 
Bomb FI., it4 ; Stewart, Pb. PL. IM ; Mason, Burtna and Its People, 
463, $12,786 { kkeede, Mori Mal.,I., t. t Atnslte, Mat, Ind , n., 
254 / /ewne. Mat. Med. Patna, 7 . Medtcai Tofog.. Ajm. rjS t^akha- 
ram Arjun, Cat. Bomb. Drugs, 206 j Dymotk, Mat. Med. W. Jnd., 
2nd Ed., 401 s Birdwood, Bomb. Prod , 3J2 ; Drury, U. PI. Ind . 296 ; 
Useful PI. Bomb (Fol. XXV., Bomb. Gam.), h8, 162. 200, 246, 392, 
400 ! Atktnson, Econ. Prod., N.-\b, Prov., Pt. ///. lam), 

i5-20 / Crookes, Hand-book, Dyeing, &c., 39 t / Ltotard, J^/s, 49, $ 3 , 
86 , 69, 134; McCann, Dyes and Tans, Beng., 20-38 f Wardle, Die 
BeptHsi, 33 o 39 t Com. PL 6f Drugs, K///., ^5 / Bep^i, Agricultural 
D^t. Bomb., 1888-89* XPP xtt. f Settlement Bep^t. ^Central Prtmuces, 
Chdnda, App. m.;Ntmar, 198; Mundtah, ^6 ; Narstnghpur,s 3 , Banda, 
49 ; Chmdwdra, 23 : GaMetteers.’f-^Bombay, VuJ., t83 ; XJI., 

24 i XIII., 23 ; kv., 436; XVIII., 44* N AV. P., I., 57 . « / . 
Mysore and Coorg, III., 28; Agrx.-Hort. Soc. Ind. .--journals {Old 
Series), VII. (Pro.), 24 ; IX., (Sel.) 44 *. U, 58 ; lUII., 459 1 Indian 

• Forester, III., 203, 24-7 ; VIII , ^8 ; X,, 34 - 


Habitat.— A small tree or bush, cultivated throughout India. Var. 
citrifolia proper is much the most important form economically, since 
it yields oy far the greater portion of the <f/ d>c of Indian commerce. 
It IS accordingly the most largely cultivated, being met with in all parts of 
the country. M. bracteata is 'regarded by Roxburgh as a native of 
Ganjam in Orissa, while Thwaites considers it to be wild in Ceylon. 
It is not infrequent in the forests of the Andaman Islands {Kurg), and 
occurs sparsely in those of the Terai near the 1 ista {Schltch)- Var. ellip* 
tica (a wm intermediate between M> angustifolia and M. citrifolia in 
ch.nracter of foliage) is found in Tavoy, the Konkan, and Malacca. 

— The dl dye, yielded by the above and other species of Morinda, 
has been frequently described, but considerable confusion exists regarding 
the species from which it is mostly obtained. M tinctoria, Roxb., has 
been considered by several authors as the chief source of a/, and, indeed, it 
is, even to this day, frequently confused with M citrifolia in official returns, 
&c. M. angustifolia, as already described, yields a dye which is apparently 
similar in every respect to the dl of the greater part of India. The two 
former species are the more likely to be confused owing to the fact that they 
bsar the same, or very similar, vernacular names, but tnere appears to be no 
doubt that, while both yield a red dye, M. citrifolia, var. citrifelia proper, is 
the plant of which the *wood, root, or root tfark is most frequently met 
with under the name of dl or dch, and is the chief source of ttc,ayc of 
commerce. Experiments by Wardle with the root barks of M. citrifolia, 
M. tinctoria, and M. angustifolia, yielded almost identical results (see re« 
tnarks under M. anguetifolia). In certain localities the dyers make a 
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distinction between dl and dck, but it is believed that they allude 
merely to different qualities of the dye stuff, and not to the pr^ucts of 
different species. Acceptine this assumption as correct, a resume of avail- 
able information regarding the cultivation of the tree, the outturn and price 


able information regarding the cultivation of the tree, the outturn and price 
of dye stuff, and the methods employed in^dyeing with it, as praciis^ in 
the different provinces, may be here given. 

Al dye. 

1 . Nerth'West Province..— The cultivation o( is chiefly confined to 

the Bundelkhand districts of these provinces (Bdnda, Hamirpur, Jhinsi, 6^8* 

and Jaldun), although it is also grown in the southern parts of the Futehpur ^ 

and Cawnpore districts bordering on the Jumna. It does best on the 
peculiar black soil of Bundelkhand {Buck). In the Revenue Administra- 
tion Report for 1887-88, 4.1^8, acres are returned as having been under 
the crop in Hamirpur, 2,igi in Jh 4 nsi j" 1,45 > {Buck) J. and 512 in JalAun. Stattwes, 
The method of cultivation, production of the dye, and process followed 
in using it, have been fully described by Mr. Wright, Sir £. C. Buck, and 
more lately by Colonel lernan ; from the accounts given by these writers 
the following facts have been compiled : — 

Statistics per acre. 


Stattsttes* 

"■ 650 


Plough - 
logs. 

Time of 
sowing. 

Seed. 

Weeding. 

Cutting. 

Dicing. 

Chopping. 

Outturn. 

Kuot. 

5 

Sawan 

(July). 

a mds. 

8 times. 
Ploughed 
twice. 

20 men 
a day. 

10 men a 
month. 

4 men a 
day. 

1 10 mdf. 


The crop is CTown in black (»»ar), friable soil which has been pre- mui 

viously sown with a spring crop for two or three years, but whicH does not PiouAlnS* 
receive manure. On the first tall of rain it is ploughed with the hakhar 000 
plough not less than five times, oftener if possible. This implement is 
a sort of hoe plough, used in the Bundelkhand districts in place of the 
ordinary short conical share ; it consists of a hoe-shaped piece, about ao 
inches broad and 5 deep, which enters into the ground about 8 inches, 
and is much more powerful in breaking up the soil and eradicating weeds 
than the ordinary plough. Towards the end of July, the seed is sown 
broadcast, about two maunds to the acre, and thoroughly mixed in the 
CTound with the hakhar. Early rain after sowing is necessary to the wel- 
fare of the plant, which sprouts in about twenty days. It is weeded four 
times, and has to be protected from injury by cattle. In the following July, 
the soil is turned up round the young plants, and the land is weeded twicA 
In the rains of the third and fourth years the field is ploughed between the 
plants, to aflow the rain to reach the roots, and at the end of years 
from sowing the roots have matured and are fit to be collected. 

During' the second, third, and fourth years seed is collected, about 20 CdUeotloB. 
seers, according to Oolonel Ternan, being obtained per bigha the second 66x 
^ar, and about 10 seers in the two following. Towards the end of Deoem- 
‘ 3I years after sowing, the trees are cut down, the roots are dug up 
with pickaxes, collected, sorted, and cut into lengths, each root being 
divided into three according to thickness. The cut* riot is then carefully 
dried and packed close in gunny bags. The three classes of root have very 
dilfCTejtt commercial values, ana are known by distinct names. The thin- 
nest or best is known as hdrgkarka^ bhdra^ oc bdr^ and fetches about R 8 per 
ntaund ; the middle part of the r»x>t, lari,iharuH, paehmer, is worth R4* 
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per maundi and the thick end* or most inferior part^ faehhkatghaUym^ Uri, 
fetches only Ra per maund* Very thick roots» callra kaiirdo, are valueless 
for purposes of dyeing, but are peeled and mixed with the others as an 
adulterant. The price of the dye has fallen off greatly during the past few 
years, and in former times was worth as much as liso, Rio, and Rp, accord- 
ing to its class. According to Cdlone. Ternan, the three sorts are gene- 
rally mixed before being sold in the proportion of li seers of the thin, 2 
seers of the medium, and 3 seers of the thick quality. An acre of jg;round 
generally produces from 10 to 14 maunds of root, one-third of each class, 
and 6 maunds of seed. 

fn former times, when the dye was of greater value, the cultivation was 
profitable, but now, as a rule, it is said to be generally attended with loss. 
Though the actual cultivation does not cost much, digging the roots is an 
operaTion requiring much care, and consequently much time and labour. 
The total outlay per acre is said by Mr. Wright to amount to over R89, of 
which the chief items are R37-8 for digging, R16 for watching, and the same 
sum for rent. Hie last item appears to be high, indeed in Jalaun the aae 
rate is said to be only Ra-8 for the best tmdr. The value of the whole prc^ 
duce (at 10 maunds of the root per acre) comes to only R46, so the loss, if 
the figures given be correct, must, as a rule, be considerable. It is note- 
worthy, however, that the cost of cultivation as returned from other Ev- 
inces is much ]tss than that calculated by Mr. Wright, and that in all 
cases the profit obtained is said to be large. 

The method oi using the dye is described as follows by Sir E. O. 
Buck :-<-**ln dl dyeing the previous preparation of the cloth is the most 
noticeable thing. The colounng matter is, as with safflower, not extracted 
from the plant till in the actual operation of dyeing. The roots are mixed 
with a little sweet-oil and ground to powder in a handmill. Cloth is dyed 
by being, as a rule, boiled with this powder. The kind of cloth most fre- 
quently dyed with 41 is the coarse fabric known as khdru^ The following 
is a description of the process of dyeing which is for the most part applic- 
able to every other kind of cotton cloth 

** The cloth is well washed and soaked in water with which some powder- 
ed sheep’s dung has been mixed; the next step is the bleaching (1^. 
merdi)* Pop this a mixture is made of 4lb of castor-oil, 51b of the alkaline 
earth known asrassi, and i^Ibof sheep’s dung in about 30 gallons of water. 
The cloth is steeped in this mixture for twelve days, when it is washed 
in clear water, it is then soaked in a decoction of myrobalan (Termlnalia 
Chebula) in water, and after that in alum water. It is then ready for the 
application of the dye For e^h pi^e of cloth measuring 8 yards X 1 
yard, 3olb of powdered dl are mixed with water and boiled. Into the mix- 
ture, while boiling, the cloth is thrown and boiled with it till it has become 
dyed to the shade required. It is then cleaned and washed. It is sized 
by being dipped in a solution of gum and water and beaten smooth with 
wooden clubs. 

** The term khdrua is properly applied to this cloth when it has been dyed 
a dull-red colour in this manner; before dj<nng it is generally known as 
ikru The manufacture and dyeing of this* cloth is almost peculiar to the 
ncighbourhc^ of Mau Rdnipur, in the Jhihsf district, atuS the following 
mention of it is made in the settlement report of that district The 
town of Mau Riinipur is chiefly peopled by (washerdien) and ckipis 

(the caste who dye in \i 7 ), besides the banians who are engaged in the 
khdrua trade, which is an important branch of industry and one of great 
consequence to the prosperity of the place. ’ ” Dyeing a bale of sixfy pi«e* 
of cloth is said to cost R28, a bale of undyed ikri sells for Rs6, and after 
• dyeing for Rgo, so that the profit to the dyer amounts to R6. The annual 
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viilue of the export from Mau Rinipur in khdrua^ and other cotton cloths 
and dl dye is stated to be R6,8o»ooo Besides khdruaf the well known red 
Mu is dyed with if/,, either by steepina tt in a tincture of the dye-stuff or by 
the process above described. In the former case the colour is fleeting, in 
the Utter permanent. The cpiour produced is a dull red, not so brilliant, 
but far more lasting than that of safflower dye. It is little employed in the 
production of compound colours or intermeaiate shades. Sir E. O. Buck, 
in a letter to the editor, says that one of the most remarkable properties of 
Khdrua cloth {%.$,. cloth dyed with is the fact that it is not attacked by 
white ants. On this account it is universally used to wrap round the 
account-books of bakers and shop-keepers. 

11 . Central Provinces. — The reports from these provinces include under 
il both M. tinctoiia and M. citrifolia, but it is probable that, in the 
greater number of cases, the latter is referred to. In the Urya district of 
Sarrbalpur and the Teleg[u district of Upper Godaveri, a wild or spontane- 
ous species {ancht) is said to be the only one^ known or used, and has 
generally been spoken of as M. tinctoria. but 'may possibly be simply a 
spontaneous form of M. citrifolia This supposition is supported by the fact 
that in other districts the cultiv.ited dl only is known, and is spoken of by 
reporting officers as M. citrifolia. Both of these forms, whatever they 
may be. are taken co^lectivtly by the Chief Commissioner on a note on the 
subject, republished in a condensed form, as follows, in Liotard’s Dyes : — 


Districts. 

Area in 
acres. 

Cost of culti- 
vation per 
acre. 

Value of 
produce per 
acre. 

i otal quan- 
tity of pro- 
duce in 
maunds. 

Narsinghpur • • • • 

1.225 

a a.p, 

39 12 0 

K a. p. 
55 0 0 

«.«35 

Damoh « • . • . 

1,556 

36 8 0 

56 0 0 

• 8,273 

Balaghat • • . • . 

125 

15 0 0 

40 0 0 

635 

Seoni 

25 

33 0 0 

60 0 0 

150 

Saugor 

97V 

82 a 0 

92 0 0 

3,108 

Nagpur 

2,171 

31 0 0 

62 0 0 

5^ 


6,081 

••• 

... 

24*170 


These figures give an average production of four maunds per acre. For 
the Jubbulpore, Damoh, Saml^lpur.and Upper Godaveri districts figures 
are not furnished^in the two latter the plant is said to be found growing 
wild. 

The method of cultivation, pursued throughout the province, may 
be summarised by saying that the seed is sown broadcast in July; that 
the plants are allowecl to stand for three years; that they grow two feet 
high in that period ; and that the roots are dug up in Octobeti dried in 
the-sun, cut to pieces, and then stored for sale. Almost all the a 7 produced 
is used within the district in which it is grown, Damoh alone sending 5,000 
maunds to 6ut districts. The wild variety is said to be collected from the 
■ forests and exported in large quantities, but to what markets is not stated, 
except in the case of Sambalpiir, which is said to sepd 1,000 maunds to 
Madras and to Nagpur, about half each way. » 

'J'he average prices of merchantable dl vary from 3 seers of the thin, to 
10 se&rs id the thick quality per rupee. 

An interesting account of the dl cultivating class is to be found in the 
Settlement Rep<^ of the Nimir district, ** It is wholly in the hands of % 
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caste called AUes, who, to maintain their monopolyi excommunicate any 
of their members found to have sold or given away any of the seed. The 
Alees seldom own cattle* and usually rent a ready-prepared field for 
three years, as their crop pSsnot be grown suocessivdy on the same land, 
and they practise no other cultivation. 

The dl is sown in the first year along v ith jowar{, both for profit and 
to shade it from the sun. It stands alone the second year and is not 

f athered till the third. To collect the roots intact, the" soil is carefully 
ug out to the extreme depth it penetrates, three or four feet. 1 he land is 
thus returned to the owner greatly improved by the deep working it has 
received, and he immediately reaps a magnificent crop of ioda or cotton 
from it. The cultivators are, theref re, by no means averse to rent their 
land to the Alees, who al:»o pay very high rent for suitable fields ready- 
prepared. The writer has known R600 paid for 17 acres for the three 
years* lease, that is, Rti-is per acre per annum, and this for land worth a 
ront, for ordinary purposes, of not more than Rz per acre. The profit of 
the cultivation must therefore be very high, though it is quite impossible 
to ascertain what it really is, from the suspicious Alees.** 

111 . Bermr.-— Liotard writes The average extent of land under dl 
(the produce of M. dtrifolia and M. tinctoria) and the total average pro- 
duce are estimated to be yearly thus 


District. 

Acres. 

Produce in 1 b. 

Amraoti . 

• • • • 


as* 

1,603 

i,77S,93^ 

Akola 

• • • • 

• 

• • a 

1.43a 

4.924.340 

Elichpur • 

. • . • 

• 

• • • 

1.173 

964,976 

Buldana • 

m m m • 

• 

... 

30 

15 

Wim 

Basim • 1 

e • • • 

• • • • 


a • • 

• S • 

Mr 

... 


Ihe average cost of cultivation is R25 per acre, the average price of 
the produce is 2 annas per lb., and the average profit is R30 per acre, Al 
is sown between the 15th June and 15th July, immediately after the firet 
fall of rain: 2i6fc of seed are used for each acre, and is sown in rows in 
ground twice ploughed It germinates in about a month. In the first 
year the plot sown is weeded three times, in the second year it is weeded 
once, ana in the third year the plant attains the thickness of a man’s 
thumb or finger, the thicker plants are railed jambora, and the thinner 
are the dl proper. The root is cut into small pieces, and thus sold.” 

IV. BAadras.— M. citrifolia is grown almost everywhere in this Presi- 
dency, and IS largely used, most of the red cotton turbans and other red 
cloths so much employed in South India being dyed by the root-bark. The 
rod colouring matter, called serinjewe by the dyers, is generally fixed by 
means of alum. The colouring matter of the wood is apparently not uti- 
lised, probably owing to the superiority and comparative cheapness of the 
root-bark. Dr. Balfour states that the latter could be obtained in laf« 
quantities aiM at cheap rates, the smallest and best roots fetching only 
from RS to Rio a maund of Szfc. Large quantities are, at the pr^nt 
time, exported from Malabar to Guzerdt and Northern Indfo. The dl 

is gradually supplanting the more expensive red obtained from chay root, 
once famous as yielding the fine reds of Madras handkerchiefs and 
turbans. , , 

V. Bombay.— In 1S8S-89, 1,155 acres were returned as under the crop 

•In the whole Presidency, of which 875 were in Khdndesh, 273 in Sholapur# 
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6 in Suraty and t in Bijipur. M. citrifolia also grows spontaneously in the 
Khdndesh jungles where it is collected by the Bheels. M. tlnctoria is 
said to be cultivated in the northern part of <jujerit. The price of the root- 
bark is said to be 12 seers for a rupee, or a little under R7 a maund. The 
o^Vy detailed description of the cultivation and utilisation of dl in this Presi- 
dency is bv Mr. Narayan Daji, in his work on Art of Dyeing in Western 
India, published in 1873, from which the following has been compiled. 

The method of cultivation is similar to that described elsewhere, and 
need not be again described. The roots obtained are known collectively as 
suranji, and the three commercial kinds, as gttjeraii, the thin sort ; gndli, 
the thick ; and malabdri, the mixed or medium kind. Mr. Daji expresses 
the opinion that the best sort may be the root of M. tmetoria, but it is more 
probable that the dye-stuff is, in Bombay as elsewhere, simply selected aiti- 
hciallv for commercial convenience. ^ 

Ai is described as being used in the same way as madder, for which in- 
deed it is employed as a substitute. The reds obtained are not inferior to | 
those of madder in quality, but are said to be less permanent, and to ^ 
capable of being prcducea in fewer shades. The mordant used is alum, 
and the process in no way differs from that of madder dyeing, except 
in the fact that ** galling ” so necessary in the latter is dispens^ witn. 
Mr. Daji desc.ibes three different processes at length. Tne first, for 
the production of “ morinda red,*' is a *‘cold *’ process, requiring no boiling, 
and is generally used for twist. The thread or fabric is first washra 
in plain water and dried, then steeped in a mixture of castor oil, carbonate 
of soda {khdro^ and water, called khdrani* After soaking in this fluid for 
a night it is dried, exposed to the sun for seven hours, steeped in a little 
fresh water, well beaten, and kept tied in a moist state for one night. Next 
morning it is again exposed to the sun, and these operations are repeated 
for eight days, at the end of which time it is thoroughly washed and care- 
fully dried. The twist by this process acquires a soft silk-like texture. 
It IS clyed by steeping it for four days in a mixture of solution of the 
dye-stufl with saturated solution of alum, during which time it is frequent- 
ly worked up. At the end of this operation it is taken out, washed, dried, 
and finally steeped in a solution of carbonate of soda, which renders the 
colour brighter. 

A ** morinda purple ” is produced by steeping this morinda red twist 
in a ** peculiar black dye,*’ which Mr. Daji does not describe. Cloth is 
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Nadiyi • 

. 1 bigha. 

Sinin . 

18 acres. 

24;pergunniht 

• 50 bighas. 

Darbhangah . 

4 kathas. 

• Din&jpyr 
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in a ** peculiar black dye," which Mr. Daji does not describe, doth is 
generally dyrd by a •* hot process,” after previous treatment with filtered 
myrobalan liquor, fresh goat’s dung, and a solution of alum and turmeric. 

VI Bengal.— The following description of the cultivation and utilisa- 
tion of the at tree in the Lower Province is given by McCann under the 
name of M. tinctoria, Aoxb . : — ** This small tree seems to grow in most parts 
of Bengal in suflicient quantity to meet the demand for the dye, which is 
almost entirely local, and it is consequently cultivated to only a slight extent. 
The only estimates received of the area under cultivation are the follow- 
ing;— 


BENGAL. 


* Area. 

678 


It is, however, cultivated in many other districts, but only to a slight ex- 1 
tent, and in such a manner that the area under cultivation cannot be esca-j 
tamed. It is occasionally grown for hoiqe use in gardens, sometimes in . 
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small patches in homesteads or betel-nut plantations (Kuch Behar). In 
Orissa it is everywhere allowed to grow as a weed in the weavers’ home- 
steads for use it. dyeing, the weavers being in general the dyers in that 
part of the country. Tri'lisr the greater part of Bengal the plant is 
not cultivated at all. being found in sufficient qu.inti^ in Uie jungles. 

In Bengal the plant is everywhere, except in Orissa, propagated by 
slips or cuttings, and not from seed, as would seem to be the case in 
other parts of India : in Orissa, although generally grown from cuttings, 
it is occasionally raised from se<*d. ft grows in all soils, but best in rich 
soils : the soil best suited to its growth is ordinary black soil with a slight 
admixture of sand. In the Darbhangah district the best soil is that locally 
called baugar, 

^'The method of cultivation as followed in the Patna Division, from 
which fullest particulars have been received, is as follows The slips or 
cuttings from the previous crop, about a foot and a quarter long, are laid 
down from Janua^ to April {Paush to Chniira) in a bed, so as to form a 
stock, and are watered regularly every third day until the rains set in. At 
periods varying from middle of June {Darbhangah) to September {Saran), 
these slips are transplanted into a Held previously carefully prepared for 
the purpose by ploughing and weeding. About a fortnight after trans- 
planting the Held is weeded ; the plants are watered regul.irly until new 
leaves shoot out. after which nothing in the way of cultivation is done for 
over three years, but the plant is left to mature of itself. A moderate 
ouaniity of rain is necessary for the perfection of the plant, both excess and 
oeHciency being injurious. In the cold weather following the third >ear, 
by which time the plants have attained a height varying from 2 feei to S 
feet, according to the quality of the soil, whilst the straight, spindle-shaped 
roots extend into the ground to a depth of or 4 feet, the roots arc dug up. 
generally in January and February. At the same time the portion of the 
plant above ground, except the upper part, is cut into .Sites of about a foot 
and a Quarter in length, which form the cuttings from which the pl.ant is 
propagated as above and the next crop secured. 

' ** In other parts of Bengal where the plant is cultivated, after the 

fields have been carefully ploughed and weeded, deep trenches are dug 
and the soil from these formed into parallel riches, generally a little over 3 
feet apart, but in Bdkarganj only 18 inches. On these ridges the cutting's 
or slips are planted at a distance of about 18 inches apart. In Edkargan] 
apparently the trenches between the ridges are filled with fine earth, and 
the cuttings planted in these furrows, instead of on the ridges as elsew'here. 
In the Birganj junsdiction of the Dm^jpur district the plant is only culti- 
vated on the strips of land around fields devoted to other purposes. In 
this district the plant is propagated by cuttings from the roots of mature 
plants. 3 to 4 inenes long, instead of slips from the stem. The period of 
planting out the cuttings, the amount of care devoted to the growing plant, 
and the number of years allowed to elapse before the roots are dug up, 
vary considerably in different distrias. In all districts except those of the 
Patna Division, and sometimes m Kuch Behar, the cuttipgs are at once 
planted, on the ridges, without being first grown in a bed afid subsequently 
transplanted to the fields, ''l his planting of slips 4 akes place about the be- 
ginning of March in Bdkarganj, from April to June in Qindjpur, in the 
beginning of July in Ori.ssa, in June in Nadiyd, and in August in the 24- 
Pergunnahs. There probably some error^n the return$ from these last 
two districts, as the period of planting can scarcely differ so widely, in two 
districts so close together. 

In the Nadiya districtconsiderably more attention seems to be devoted 

to the growing plant than elsewhere. The slips being planted in June, the 
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soil about their roots is dug up and loosened in September and February, I 
and kept carefully free from weeds in the intervals between these diggings. 
This process of digging is, apparently, repeated every half-year until the 
plant is mature. 

”The period required for the maturing of the roots seems to vary consi- 
derably in different districts, depending, no doubt, on local peculiarities of 
soil and climate. In the Patna districts and in Hdkarganj, the roots are 
ready for digging up at the beginning of the fourth year after the planting 
of the cuttings; in Dindjpur and Kuch Behar, the roots attain maturity in 
either three or four years; in 24*I^crgunnahs in about five years; and in 
Nadiyd the plant is said to be fit to yield the dye in ten years. If this lat- 
ter statement be correct, taken along with the more elaborate digging and 
weeding required in the cultivation of ach in this district, it would seem to 
imply that the soil of Nadiyd is less adapted than that of any other part of 
Bengal for this particular plant. Where the plant grows wild, there seems 
to be generally no special season for digging up the roots : the soil about 
them IS turned up and a few of the roots cut off, the plants being left 
standing. 

** It must be understood that the plant is still young when the roots be- 
come best suited for dyeing purposes, and that if allowed to grow it would 
ultimately attain Ovi height of a large mango tree, but the roots after the 
first three or four years no longer yield the dye in any quantity. The 
height attained by the tree, when the roots are best suited for dyeing pur- 
poses, is given variously as 2 to 3 feet (Patna), 6 to 8 feet (Darbhanga), 6 
to 8 cubits (Din4jpur) : the circumference of the trunk is stated to behalf a 
cubit (Din4jpur), 

** The Collector of Balasor states that achhu is considered to be a most 
exhausting crop to land. After a crop of achhu, land has to lie fallow' for 
from three to five years. As a consequence, a very high rent (Rio per 
acre) is charged. 

As regards the average quantity of root obtained from eaefi tree, in the 
Din^jpur district we arc told that each tree produces on an average i seer 
of ro«'t. The Collector of Balasor states that an acre grow's from 2,000 to 
4,000 plants, producing from 5 to 10 maunds of achhu. This would give 
about 1 seer of root for 10 plants, which would seem to imply tl at thi^ 
plant is only one-tenth as productive in Orissa as in Dinijpur. But the 
Orissa returns are probably inaccurate.” 

McCann then gives a table embodying all the figures regarding the 
cost and profit of cultivation, the average outturn, &.c. This table is full 
of obvious discrepancies which are noted and commented on by Or. 
McCann himself who observes;—** Omitting returns which differ so widely 
from the otners as to throw' doubt upon their correctness, as, for example, 
those from Bdkarganj and Balasor, w'e may sum up these figures as 
follows : — • 

Cost of cultivation varies from R56 to Rioo per bigha (distributed, of course, over 

several years). 

Avtiragic outturn . . .10 maunds to 65 maunds per bigha* 

.*^ellin;r I nee .... Ri to R tS* per maund. 

Profit R95 to Rioo per bigha. 

It will thus be seen that the cultivation of dl\s fairly remunerative. 
The Collector of Balasor remarks that ‘ a w'caver b) cultivatir\g an acre i 
of achhu is able to recoup himself for all charges of culm^ation as well as 
to supp ly all his home requirements.” 

• Dr. Schlich, late Cons«*rvator of Forests, Hengal, reported that for Bengal in 
> general the price vanes from R6 to R20 per maund. But as kro is higher than the 
price mentfoned in any one district, we have omitted it from this summary. ^ 
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being by jretr biic iulpse v 4' in sunie places liic uaiii amppeo tfOm 
the Stem of the plants, as also the twigs, ar^ used for dyeing purposes, 
the dye they yield being much inferior to that given by the roots. In 
Maimanstngh the juice of the leaves seems to be occasionally used as 
a dye for cotton to which it imparts a reddish brown colour. In Siran the 

r ice of the root is said to vary from kiS per maund for the thinnest, to 
14 for that inch in diameter. Roots over that sise are thrown away as 
worthless. In Oarbhangah the roots fetch R6, the bark, k4 and the twigs, 
Rj* 

Regarding the trade in d/ McOann writes, ''As stated above, the 
plant Is generally grown solely for local use, and there ts in conse« 
quence very little trade in it between one district and another. Of the 
total annual produce of the Din^ipur district, 30.000 maunds, |ths are 
exDortcd toPurniah. Jalpitgun, and Rangpur, adjoining districts, |ths of 
Che produce of the Siran district (540 maunds) ts exported into 1 irhut , 
part of the produce of the ilarbhangah district is exported to Benires 
and Patni ; all the dye produced in the N idiyi district is sent to Cal- 
cutta. A certain quantity also finds Us way from ihe Patnd Division 
into the North-West Provinces The Collector of Bdk irganj reports 
that in that district the rayats sell the roots to mahajans, who export 
it to the North-W-st Provinces and the Panjib for it^ d\c, and that the 
annum ^^XMrt to the North-West Provides is from 12,000 to is.ooo 
There IS no other mention of trade in this dye between one 
aistnct and another No particulars have been receivcxi relating to the 
ft*'®** dyes with dch, except from Bdkar- 

ganj, the Collector of which reports that in his district it was formerly 
H.000 bighas of land, but that owing to the 
cw^” dye-stuff (7 aniline; its cultivation has now almost 

Describing the preparation of the dye anl the processes of dyeinc, 
the same wricer contnues — j b» 

j*!** P^ncioally for dyeing the thread or yarn out of which 
the coloured Orders of the cotton garments worn by the lower classes 
' "orthern part of the Rdjshahi Division (Dmiipur, 

Kuch Behar) it is used also for dyeing silk thread to form the borders of 
ik fabrics known as tr*ndt or endt cloth This is the 

dyeing to which al is put in all districts of Bengal , but bc- 
r *" to dye pieces of coarse cotton cloth 

u such cloth. The cloth most frequently 

dyed with IS the coarse cotton fabric known as khama, as is ^so the 
IhroJ" ^ , Provinces, brequently the nat.ves dye the cotton 

^ Jff Jfarnients with dl in their own houses; the 

• ^ « tV , ** to the weavers to be woven. (Lohardagd ) 

he colours given by 41 vary from a rediish^yellowthroi^h ptnk and 
fts. shades of red up to a dark browntsh-red. The dye contained in 

red, whereas that contained in the 
part of the roots is more yellow than red, and consequently where 
/Pi«^?’.'‘ prep«naeran.s ovei the bark the resulting dye is r«ddish-yellow 
( V^y full reports of the methods adopted for <fZ-dveing have 
parts of Bengal, from which it would seem that the 
meth^,>, ary very considerably m different pafts of the province. 

dyed with a/, the material is almost universally, sub- 
rj- ® preliminary process of preparation, more or less elabor* 

1 ® process is to steep the cloth for three or four dais 

M ”*^6^ P<^wderod castor«oi| seeds and cow-dung or sheep-dung ; it is 
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neat variety of substances are used as mordants or auxiliaries : these are 
Jodh bark or leaves, Symplecoa racemoaa (Lohirdagd, Monehyr, Balasor) 
bhauria or hhauli leaves, Symplocos thesefolia (Oinijpur, Kuch Behar) i 
laikaH bark, Bixa Orellana (Kuch Behar), sood tree bark (?) (Santil Par- 
gan^), myrobalans. Tenninalla Chebula (PatnA Division, Monghyr), tur- 
meric, Cnrcitmalonga (SAran, Darbhangah, Monghyr), alum (Birbhiim, Din* 
Ajpur Nadivi, PatnA Division), dhao flowers, WoodNordia floribunda (Dar- 
bhangah, Monghyr), AaAu/, Acacia arabica, gumarauic, and other gfums 
Darbnan^h, Monghyr),lime(BogrA),saltpetre(Monghyr), Cordia 

Myxa CDarifling),;^ergi, i e., r^-ochre (Darbhai^ah), tnalthehng), bark 
and leaves. Acacia Farneaiana (7) (Jalo^guri). Different combinations ol 
these substances are employed in various districts. They may be ap- 
plied to the cloth aftei the cleaning process described above before the 
application of the dye ; they may be mixed with the dye before the cloth 
is steeped or boiled In it ; they may be applied to the cloth along with the 
materials used for cleaning and bleacning the cloth; or, again, the 
materials required for prepat mg the cloth, these mordants and accessories 
may all be made into one decoction along with the dye-stuff, and the cloth 
at once steeped or boiled in this complex liquid. Most of these materials 
seem to act as mordants in fixing the colour, generally modifying the 
intensity of the red dye produced : the gums are of course employed to 
give tenacity to the colours.** 

A detailed account of the various processes is then given, to which the 
reader is referred for further information. 

McOann states that in the three districts— Puri, HugH, and Midnapur— 
the plant yielding dl is M. citrifolia, not M. tiactoria, but that the methods 
of cultivation and utilization are exactly similar. From the figures given 
by the Collector of Hugif, however, it would appear that the cultivation 
of M. citrifolia is less expensive and considered more profitable than that of 
the so-called M. tinctoria; also that while the root in genefSl sells at pretty 
much the* same rate, the finer varieties fetch a much higher price. A 
peculiar form of dl icalled hurdt is obtained from M. bracteata in the 
DariHing distnct. 

VII. Rajputana and Central India.— M. citrifolia and M. tinctoria are 
beth said by Dr. Balfour to be commonly cultivated in Bundi, Kutah, and 

* Mewar, ana Irvine states that the root of the latter is largely exported 
from A]mere for use as a dye. It is doubtful to what extent these remarks 
apply to M. citrifolia, or to M. tinctoria. 

VIII. The Nizam’s dominions. — Liotard writes : Reports received tell 
us that it is known as serinji in these territories. It is not produced in the 
Tandur district, but sold by merchants from Hanamkonda and Nirmal at 
ihalisieca) Rz for 12 seers, and is used to a small extent in dyeing the 
khadi cloth. One of the officers of His Highness thinks that the soil of 
the Edlabad Taluk is well adapted for the cultivation of the gertnjt plant.** 

* These remarks appear to apply to M. citrifolia. 

IX Burma,— Mason states that the Burmans prepare their red dyes 
most usually from the roots of two or three species of Morindar but that the 
species most generally seen in cultivation is M. citrifolia, (var. citri- 
folia proper). Kurz states that this species is generally Cultivated in 
native gardms throughout the province, and District officers have reported 
it as growing apparently wild, and verv plentifully, in the Tavoy and 
Toungoo districts. Balfour mentions that •M. bracteata is common 
throughout the Proyirtce of Pegu, and is frequently cultivated near Phfiutf 
gvet homes. This is the only reference the writer can find to the cultiva- 
tion of M* bracteata, and is probably a mistake for M. citrifolia or M, 
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tiflctoria. J. W. Oliver, Esq.» Conservator of Forests* Burma, in a 
note kindly furnished to the Mitor, states that, as far as he can make 
out, there are three common forms of Morinda in Pegu— i, Nibase iaunge, 
said to be the best, cultivated by the Karens ; 2, Nibase saukse, wild in 
swamp forests •, and 3, Nibase segyu wild in Dipterocarpus forests. The 
writer is unable, from want of material, to determine what these forms are. 

In Basscin 88 acres are said to be cultivated with the nyaw*gyi^ the 
sowing being done in June or July. Information as to the quantities and 
value of the dye produced is unfortunately wanting, nor is it known to 
what extent the cultivated plant is M. citrifolia or hi. tinctoria, some 
reports mentioning one, some the other. 

X. Assam. — 1 he chief dye-yiclding species of Assam is apparently M. 
angustifolia, for an account of which the reader is referred to the descrip- 
tion of that species. 

Forbion Tr4DB IK Al Dye. 

Of late years dl root has been occasionally sent to Europe, but no 
regular foreign trade in the dye-stuff appears to exist. The colour 
yielded is a fast but dull red, and appears to have little chance of competi- 
tion with those obtained from madder. It is possible, however, that ccitain 
of the orange and golden yellows obtained by Mr. Wardlemay find favour 
and thus open out field tor foreign trade in the dye. 

Chemical Composition. 

The root bark has been carefully examined by several chemists with 
somewhat varying results. According to Anderson it was found to 
yield, by exhaustion with boiling alcohol, a crystalline principle, morindin, 
Cjs 0,c, to the presence of which the dyeing properties of the plant 
are due. This substance is deposited on tooling, as an impure flocculent 
material, mixed with a red precipitate. After repeated crystallization 
from alcohol acidulated with hydrochloric acid, it forms satin-Tike, needle- 
shaped, yellow crystals. It is sparingly soluble in cold water, more 
readily in boiling, but is deposit^ as a gelatinous mass from the latter 
on cooling. It is sparingly soluble in alcohol when cold, more readily 
when boning, but dissolves best in weak spirit. It is insoluble in 
ether. In alkaline solutions it dissolves readily forming an orange-red 
liquid ; lime and baryta water yield red precipitates, while acetate of lead 
forms a crimson precipitate. Morindin dissolves in concentrated sul- 
phuric acid, forming a aeep purple-red solution. Heated in a close vessel 
It melts and boils, emitting beautiful orange vapours, which condense to 
red, needle-shaped crystals, insoluble in water, but soluble in alkaline 
liquids, giving a violet colour. This substance, which Dr. Anderson calls 
morindonep seems to be the same as that formed under the influence of 
sulphuric acid. The ammoniacal solution of morindone yields, with alum, 
a red lake, and gives a blue precipitate upon addition of baryta water. 

Professor Rochleder considers morindin to be identical with the rube- 
rythric acid which he obtained from madder; but later investigations have 
proved that it differs in being insoluble in ether, and in its behaviour w ith 
alkalies. The same chemist regarded morindone as identical with aliza- 
rin, but Dr. Anderson's analysis shews the composition of the former 
to be C., 65*8 f, H., 4*i8 ; figures which do not agree with the composition 
of alizarin, but agree vc^ nearly with those which Dr. SchOtzenberger 
found for purpurin, via., C./65‘6, H., 3*3 (Crookes)* 

Mqjiidne.— Ainslle states that the Cochin-Chinesc place M. citrifolia 
amongst their medicinal plants, believing the fruit to be deobstnient 
and emmenagogue* Dymock writes that the leaves arc used in Bom- 
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Bh, C^lon PL, t45; Dalm. & Gibs., Bomb. FI., 114 ; Elliot, Flora Andh , 
tog, tig,i8s; Cambboll, Ec. Prod., Chutio Nagpur, No. Bgaej ; U. C. 
Dutt, mat, Med. Hind., J8g: Irvine, Mat. Med. Patna, 7 f Baden 
Powell, Pb. Pr., 44: Darrah, Note on Cotton in Assam, 84: Ltshoa, U. 
PL Bomb., 89, 2^; McCann, Dyes ond Tans Beng., 20^ } Liotard, 
Dyes, 49$ 5^-5^. 54! Wardle, Dye Rept., i3; Gaoetteers:^ Bombay, 
XVIil., 441 Orissa, II., 179. 

Habitat.— Found throughout India from the Sutlej eastward^ and south- 
ward to Ceylon and Malacca ; generally wild. 

Dye.— The wood, bark, ana root-bark yield a red dye, apparently 
Identical with that of M. dtrifolla (see dl dye, p. 263). 

Medclne.— Irvine states that the root, liketnat of M. dtiifolia, Is used 
internally as an astringent. 

Food. — *'The green fruits are picked by the Hindus and eaten with 
their carries ” ( RoMb.). f 

Structure of the Wood«— Similar to that of M. dtrifolla, described | 
under M. ezaeita, Roxh., by Brandis, Qamble, &c. According to Rox- 
burgh it IS hard and very durable, variegated with red and white,** and 
** employed for gun-stocks in preference to all other kinds.** 

Morinda umbellata, Linn. ; Ft. Br. Ind , III., 757. 

Syn. — M. scAKOBNS, Rotb . ; M. tbtrandra, Jacki M. Padavara, Juss. 

Vem.—iti, Bomb.} N4na, kai, n4na marum, Tam.; MMghbdb, Tbl.; 
Maddi ikekke, Kan. •, Kirri-malla, Sinq. 

References.— FI. Ind., Ed. C.B.C., 184; Kura, For. FLBurm.,11., 
62 ; Thwaites, Bn. Ceylon PL, AinsHe, Mat.Ind.,II\, 2S3f Dymoek, 
Mat. Med. W. Ind., 2nd Ed., dg>2 ; Drury, U. PL, 297i tdsboa, U. PL 
Bo tab., §62,200 ; Gaoetteers, Mysore and Coorg, /., Ind. Forester, 
III., 237; Moore, Man. Trichinppofy, 79. 

Habitat.— A diffuse shrub met with in the hilly regions of Eastern 
Bengal, ascending to 4 000 feet on the Khisia mountains, also in the Ma- 
lay Peninsula, and in South-Western India, in the Southern Konkan, the 
Nllgliiri Hills, the mountains of Travancore, and in Ceylon. 

Dye.— Like all other members of this genus, the root yields a dye, 
but of a brilliant yellow, not a red, colour. 

Fibre.— Thwaites states that the Singalese employ the tough stems 
instead of ropes for binding fences. 

Medicine. — Ainslie informs us that the lbavbs, made into a deo:M*tion 
in conjunction with certain aromatics, were employed in his time by the 

Tamool doctors ** in cases of diarrhoea and lientcry. 

Food.— "The green fruits are used in curries and the ripe ones 
eaten ** 

MORINGA, fust.; Gen. PI., /., 430. 

Moringa concanensis, Nimmo; Ft. Br. Ind., II., 4 s: MotiNosa. 

VeriL— SoffUfia, sdnjna, segora, hegu, segu, Raj. }M 4aM, Sind; Sainjna, 
Bomb. 

References.— GroA., Cat. Bomb. PL, 43; Dalo. Gibs., Bomb. FI., 3n ; 
Brandis, For. FI., yiJ; Gamble, Man. Timb., §14: Murray, PL and 
Drugs, Sind, 44 ; I^hoa, Um PL Bomb., $7, tot ; Indian Forester, XII., 
App. to. 

Habitat.— A small tiree met with on the dry hills of Rdjputana, Sind, 
and the Konkan. . ^ 

Gum.— E. A. Fraser, Esq., Assistant Agent to the Governor General, 
Rdjffutana, states, in a note furnished to the editor, that it yields a w'hite 
gum of little value. 

*8* M. 718 


DTa 

Wood. 

ISk 

706 

ROOt-iMFiL 


MBblCINB. 

Root. 

708 

POOIK 

Fruit. 


FIBRB. 

713 

Stem. 

Lmtc.. 

7IS 



Dictionary of tho Economic 


MORINGA 


The Hone-tadieh Tcee. 


FOOD. 

Fruit. 

F^wm. 

1 ^ 

721 


Food.— The unripe fruit and flowrrs are eaten as a pot*herb. 
Murray states that the roots, like those of the next species, have a pun- 
gent flavour, and are said to be used as a substitute for horse-radish. 

Moringa pterygospermai Garin ,; FI . Br . Ind ., IL , 4s f 

The Horse Radish Tree. [ /// , /. 77. 

— Moringa OLeirxRA, Lam.*, M. zbylaniga, Fm.; M. polygon a, 
DC.\ Hypbranthbra Moringa, Vahl.iH. obcanora, Willd.\ Guil- 
ANDiNA Moringa, Linn. 

Vern.— 5AatMaA,|«/ta/W, sigai, soanjna. Hind. ; Sojnd, aujuna, sa^ina, 
Brno.; Mnni^ha, sajina, Uriva ; Mulgia, K6l.; Munga aruk, Santal ; 
SaAajna, s^jna, s&jna. N.-W. P.; Soantna, sdnjna, senjna, Pb. ; 
Swanjara, Sind; Munge^kd-jhdr, Dkc.; Sarogvo^ sekto, sujna, mangai, 
segatf sanga, shegna. Bomb.: Munagdcha->jkada. badadi-ihingaiha^ 
^kdda, shavaga, skargi. Mar.; Saragavo, Guz. ; C<ja ; Murun- 

f at, morunga, Tam.; Munaga, adavt-munaga, kdru munaga, mdraga^ 
BL.; Nugga-gidd, Kan. ; Murinna, Malay.; Dandalonbin, danthalone, 
daintha, Uurm.; Murungd, Sing.; Skdbhdnjana-vnkshaha, sdbkdnjaua, 
sigru. Sans. 

References.— FI. Ind., Ed. C.B.C., 36o; Votgt, /fort. Sub. Cal., 
73 i Brandts, For FI., i2g; Kurt, For. FI. Burm., L, 69 ; Beddome, FI. 
^Iv., i.boi Gamble, Man. Timb., ltd; Dt^It, & Gtbs., Bomb. FI., 314, 
Stewart, Pb. PI.. 19 \ Bev, A. Campbill, Kept. Rcon.Pl., ChuUa Nagpur, 
No 7820*, Graham, Cat. Bomb. PI., 43*, Mason, Burma and lU People, 
516, 749; Sir W. Elliot, FI. Andh., //, ^3, 87, tt9; Str W. Jones, Treat. 
PI. Jnd., V., Its i Pharm. Ind., 6r; Fluck. & Hanb., Pharmacog., 78; 


berger, Thtrty*iive years tn the East, 11., 3n , Moodeen Sher^, St.pp. 
Pharm. Ind., 176; U. C Dutt, Mat, Med. Hindus, 117, SfS; Sakharam 


Official Corresp. on Proposed New Pharm. Jnd.,^2S. 228, 284, JiO; 
Bird-wood, Bomb. Prod., 149, 220, 267, 282 • BaaerTPowell, Pb. Pr., 397, 
424 ; Drury, V. PI. Ind., 297 : Atkinson, Him. Dist. {Vol. X., N.^W. P. 
GaM.), 3ofl\ Stocks, Rep. on Stnd} Us^ul PI. Bomb ( XXV , Bomb. 
Gat,). 57, fS/, 218, 27H, 397 ; Forbes Watson, Econ. Ptod. N Prov., 
Pi. 1. {Gums and Resin\), J, 5 ; Pt. V. {Vtgetablrs, Sptces. ana 
Frutts), 44,59; Royle, Gum\ and Resinou' Prod {P. W. Dejpt. Rept.), 
4. 19, art, 36, 50, 5 *?. < 5 ^; Crookes, Hand-book. Dyeing, &i., 5/7; 

Gums and Resins, 33 \ Christy, New Com. PI, V. 4$; Piesse, Per- 
fumery, 3^01 Ain-i Akbari, Blochntann*s Trans , Vol. I.. 64; Statistics 
Dmafbur, 1^8} Nicholson, Man. Coimbatore, 41 \ Moore, Man., Tnchi- 
nopoly. 79; Settlement Reports • Pantab, Jhang, 2f; Central Provinces, 
Mundlah 85; Chanda, 82', For. Ad. Reft., Chutia- Nagpur, t8Ss, P 29; 
Gateitetrs — Bengal, Orissa, II . tSo*, Bombay, V., 24, 2/fS}VII.. 42; A., 
4D4}XV.,73;X1C/I,,26; XVIII , 52; Pan;ub, Kama!, 16, Mutaffar- 
garh, 23; Amritsar, 4; Hoshiarpur, tO; Jhang, 16; N.-W.P.,I., 80 ; 
IV., Ixx.; Sind, 559; Mysore and Conrg, I„S2,68; Indian Forester, 
II. L92;IU.,20f*, VI., 238; XIHApp.), lo; SpoHs' Encycl., 1878, i62t, 
1674; Baljour, Cytlop. ind,, II , 986. 

Habitat.— A tree, wild in the sub-HimdIayan tract from the Chendb to 
Oudh; commonly cultivated in India and Burma on account of its leaves, 
flowers, and pods, all of which are eaten. 

Gum.— yields a gum which is white when it exudes* but ffradually 
turns to a mahogany colour on the surface ; used in native imedicine. This 
exudation belongs to the tragacanth or hog-gum series, but, owing to its 
commonly dark colour^ is of no European commercial valud. Sampes vary 
in colour from dark mahogany, red, or pink to almost white, and 111 shape 
from stalactitic pieces to tears. Like other ^ums of the tregacanth series, 
it is insoluble in water. About 8-3 per cent, is soluble in alcohol, 7*85 of the 
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remainder in ether, while the residue is almost completely dissolved by 
alkalies^ This gum is one oft hose frequently called Mocharas or M ochras. 

Dye. — Ainslie states ihat the wood is used in Jamaica for dyeing a 
blue colour, for which purpose I cannot learn that it is employed in 
India/’ The gum is used in calico-printing. 

Mr. Ohristy, in his Commercial Plants^ includes this amongst 
East Indian tans, the bark, according to him, being used and known under 
the vernacular name of subanjuna. As far as India is concerned, this is a 
mistake ; the plant is far too valuable as a vegetable producer to be used 
as a tan, even should it possess the necessary properties. 

Fibre. -The bark yields a coarse fibre from which mats, pape-, or 
cordage might be prepared. 

Ou. — The SSBDS yield a clear, limpid, almost colourless oil (according 
to Gloea 36*2 per cent ), rather thick at ordinary temperatures, easily ex- 
tracted by simple pressure. It has a sp. gr. of o*gi2 - o 915 at 60® Fh., is 
fluid at 77® Fn., thick at 59® Fh., and solid at lower temperatures. It is 
almost devoid of odour and flavour, saponifies slowly, and does not turn 
rancid. Composed essentially of oleine, margarine, and stearine, after 
separation of the^ solidifiable portion by cooling, it is one of the best 
luoricants for fine machinery. The oil from this species and that from 
M. aptera, J^uss., are commercially termed Ben oil and are highly valued 
as lubricants by wa^rh-makers. It is, however, seldom made in India and 
does not form an article of export, a fact whicb i.s the more remarkable 
when one remembers the great extent to which the tree is cultivated. India 
might easily, and apparently profitably, supply the whole world with 
Bfn or Moringa oil, and it is to be hoped thafattention may be directed 
to the subject. In addition to its value as a lubricant, it is highly esteemed 
by perfumers, owing to its great power of absorbing and retaining even 
the most fugitive odours In the West Indies it is said to be usw as a 
Salad oil. [ For Benne Oil see Sesamum.] 

Medicine. — The medicinal virtues of this plant have long been known 
and appreciated in India. It is frequently mentioned by Ohakradatta, 
also in the Bhdvaprakdsay and other works on Sanskrit medicine. By 
ancient writers the root is described as acrid, pungent, stimulant, and 
diuretic when given internally, rubefacient when applied externally. The 
SEEDS have similar properties ascribed to them and are called sveta 
maricha, or white pepper. In the Bhdvaprakdsa tw'o varieties of Sobhdn- 
jana or Moringa root are described, namely, a white and a red. The ^-oot 
of the former is said to be a stronger rubefacient, w’hile that of the latter 
is preferred for internal use. A decoction of the root-bark is recommended 
by Ohakradatta, and in the Bltdvaprakdsa, for ascites, enlarged spleen or 
liver, internal and deep-seated inflammation, and calculous affections. It 
is also directed to be used externally as a plaster or decoction over in- 
flamed parts. The fresh juice of the root-bark is recommended for much 
the same diseases as the decoction, and is also said to relieve otalgia 
when poured into the ears, while the ouM is said to be used for the same 
purpose (U, C. Duti). 

Dymock informs us that Muhammadan writers describe the flowers as 
hot and dry, and consider that they expel cold humours, disperse sw'ellings, 
act as a tonic and diuretic and increase the flow of bile. The juicb of the 
. root is prescribed by them with milk, as diuretic, antilithic, digestive, and 
useful in asthma. ^ A poultice made from the root is supposed to reduce 
sw'elling, but is said to be wery irritating and painful to the skin The 
PODS arc esteemed as a vegetable, and act as a preventive against intes- 
tinal >forms {Dymockt quoting the Makhran), 

The root and oil were early noticed by English writers on Indian 
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M ateria Medtca* Thus Fleming wrote : In medicine the root of the young 
tree completely supplies the place of the horse-radish, whether employed 
externally as a ruDefacient, or used internally in cases of palsy, chronic 
rheumatism and dropsy as a stimulant. The expressed oil ol the seeds 
is used externally for rMieving the pain of the joints in gout and acute 
rheumatism ** Ainslle also noSces the green root, giving the same informa- 
tion, and adds that it was prescribed by native doctors in doses of al^ut 
one scruple in intermittent fever, was also used in epilepsy and hysteria, and 
was considered a valuable rubefacient in palsy and chronic rheumatism. 
He quotes Fleming's account of the oil. Later, Taylor writes that the 
fresh root, mixed with mustard seed;and green ginger, is used as an external 
application in rheumatism and is also administered internally in enlarge- 
ment of the spleen and dyspepsia. Honifcberger states that the fruit is 
administered oy the /fait ims in affections of the liver and spleen, articular 
pains, tetanus, debility of nerves, paralysis, pustules, patches, Indian 
leprosy, &c.,’* and recommends the root for soreness of the mouth and 
throat, and the gum for dental caries. 

Later writers have, as a rule, simply repeated certain of the above enu- 
merated opinions in their accounts of the drugi and in the Pharmacoitaia 
cf India it has a place on the secondary list, and is briefly described. 
Stewart adds to the above information that the gum is used in the Panjib 
for rheuxttattsm and as an astringent. Oymock also informs us that m 
Bombay a decoction of the root-bark is employed to relieve spasm, and gives 
the following interesting account of the mMicinal use of the plant in the 
Konkan:— ** The barr of the wild tree is ground with Plumbago root, 
pigeon's dung, and chicken's dung, and applira to destroy guinea-worm. 
Pour tolis of the jruiCB of thb leaves of the cultivated plant are given 
as an emetic. The gunris said to be used to produce al^ion, but it is 
difficult to obtain any reliable evidence on a point of this nature ; it would 
be quite possible to use it as a tent to dilate the os uteri, as it is very tough, 
and swells rapidly when moistened. " In Bengal half^unce doses of the 
bark'are employra internally for the same purpose. 

The root is m all prdbabilitv the only part of real medicinal value, and 
would appear to be a perfect substitute for the true horse-radish, Cochleuia 
Armofada. It has b^n examined by Broughton and was found to yield 
by distillation with water an essentfal oil of disgusting odour and much 
puf^ency. It differs from the d1 of mustard and garlic, the odour being 
distinct and more offensive {Pharmaeographia), 

Sfecial Opibions.— § •* The root is used as a blistenng agent in cases 
of enlarged liver in young children, and is also said to be used as an abor- 
tive” \w. Forsyth^ Civil Medual Offle 9 r^ Dina j pore), "An 

infusion of the fresh root is used as a stimulant and diuretic in dropsical 
affections, also as a gargle in hoarseness and relaxed sore throat ” {CM 
Surgeon J. He Thornton, Monghyr). "The gum is frequently 

applied to disperse glandular swellings” {Assistant Surgeon S. C. Bhat~ 
taeharji, Chanda, Central Provinces). ” The young leaves, the flowers, 
and the young pods are used as food in West Bengal. The flowers are 
hot, diy, tonic, and useful in catarrhal affections” {C*vil Surgeon D. 
Basu, taridPore, Bengal), "The leaves, ground into a paste with a few 



{Surgeon^tfajor ^ ... 

flowers, boiled ift milk, are said to be aphrodisiac” {Neiive Sturgeon 
R. Moadelliar, Chinglepui, Madras Presidency), "The root can hevs^ 
as a rubefacient and counter-irritant in rheumatic cases” {Surgeon K. L 
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Dutt. M.D., Pubna). ‘*The juice of the bark is used for mange in 
h^s*’ (Surg^on^SIajor P. N. Mooheryeir 3^nd M. N. /-t Cuttac^ 
Orissa)* ”The bark of the root made into a paste with water wn be 
used as a substitute for cantharidcs ** (Assistant Surgeon S. C. Bose, 

"The root-bark, which is used as a substitute for horseradish 
tv Europeans, makes an excellent rubefacient plaster. The outer bark ot 
the tree is also similarly used. I have found it very useful as a carmin^ 
live stimulant given internally in flatulent colic, in combination with 
asafoBtida and ^ nger. These ingredients are pounded if 

in the form of a bolus (30 grains) twice or three times daily. The 
cooked with the lye obtained from the ashes of the plantain tree are made 
into a sort of soup and used as an article of food m N^th 
considered a good antiscorbutic, but both the leaves and 
also used in curries are usually supposed to be heating (C. i • refer s, 
Zandra, South Afghdnistdn), , .. ... 

Food.— The tree flowers in February and produces a long whip-nke 
bean in March and April. The leaves, flowers, and pods and even the 
TWios are us^ with various condiments, and cooked in many 
pot-herbs, and the pungent root is employed as a garnish '^s*.ead o 
mustard. The frdit is also made into a pickle, which is 
as most nauseoLs to Europeans,” but which appears to ha \’Ct^en wig 
known and appreciated by .the natives of Northern 
tioned (300 years ago) in the list of pickles given in the 
The ROOT has long been known to Europeans m inima as an 
substitute for horse-radish, and is thus described by '"’"E 1 u 
root of the young tree, when scraped, so exactly resembles horse-raflisn s 
scarcely to be distinguished from it by the nicest palate. ** 'k.^ V i" 
versally used like true horse-radish, as a condiment with roast neet, « . 

Fodder.- In many parts of the country the TWios and leaves are 
largely lopped for fodder. • 

Morphia, see Papaver sonmifentm, Linn. : Vol. VI., Pt. I. 

Morrhua or Cod-Uver-oil, see Fish, Voi. iii . 368; , 

[ morrhua, Linn.; Vol 111., 4'«- 

Mortar, see Carbonate of Lime, Vol. II., 14* 5 

[ *45 : and Cocos nuctfera, Vol. 11.. 45o 

MORUS, Linn . ; Gtn. PL. IIL. 3^4- 

A maus of trees or shrubs which, according to tho 
rum, emprises from ten to twelve species, which have ‘“.f™ o* 

Bureau. In ihe FUn-a BriHsh India three are « 

India, while two. M. alba, Lina., and M. 

be estensiveW ciiltivatnd. All the Indian species are united by Bureai^ 

M. alba, Linn., and following him many Indian writers hw. desen^ w 
the Indian forms under one name, f*- proS- 
each species cannot, therrfore, M n rule be **H"*J*d, hut PP P ^ 
able that all poseeis very similar features, and may, therrfore, all w 
similarly to Ms iadica, which, as the commonest of the Indi 
berries, wUI be most fully described, 

Mdrus alba, Linn ; FI. Br, Ind., V.. 492; Urticaci*. 

The White Mulberrw * T.TAmcA 

Sn.-M. atsa (in part). Bureau; M. XMA^k.WM.; M- 

Vom.— rdi, m, tmiu, cMnni, chin, J'lVwL* SalKls 

eatur, tntla, shahdui. Boms.; Uppn nute, Kan., Tula, Sails., iSM. 

Mi, Aras. a Paas. 
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The White Mulberry. 

References.— FU Ed. C.5.C., Cs^i Vmgt, Hwi. Sub. Cal, 
o8ji Brandis, For, FL. 407, i. 47; Gamble, Man. 7imb., Sij; Oal». 6 
Gibs., Bomb. FI., SutpL, 80 ; Stemart, Ph. PI., 2i8 ; Aitekison, Bot. Afgh. 
DA. Com., lOgi DC., Origin Cult, PI., 149; Baden Powll, Pb. Pr. 
$8s; Atkinson, Him. Dist., 417; Lisboa, u. PI. Bomb., 126, 172. 23$, 
Ayeen Akbery, Gladwin's Trans., I. , 84; II., t3$; Gametteers -.^Mysore 
and Coorg, I., 70 ; N.»W. P., IV., Ixxvii.; Kamal, 16; Ind. Forester^ 
IV., 230$ V., 478$ VI., 3, 4* fO$ XII., 37, App. 28$ Rep., Agri. Dept' 
Bengal, i8b6, App., Initi. 

Habitat. — A deciduous, monoecious tree, cultivated in the Panj^b, the 
North-West Himdhiya, and We.stern Tibet, ascending to 11,000 feet ; dis- 
tributed either wild or cultivated to Afghanistan, and North and West 
Asia. The original wild are.i of the spccie.s is invc'lvcd in great obscurity, 
an obscurity which has been increasca bv the fact that botanists have at 
different times given the species conflicting characteristics. Thus Bureau 
in DC. Prodromus reduced all the Indian species (now again recognised 
as distinct in the Flora of British India) to Moms alba, vvhile other writers 
have described mere culiivatod forms as distinct species DeOandolle writ- 
ing of Moms alba, Linn., as defined by Bureau, remarks The antiquity 
of its culture in China and in Japan, and the number of different varieties 
grown there, lead us to believe that its original area extended eastward 
as far as Japan; but the indigenous flora of Southern China is little 
known, ana the most tru.stwurthy authors do not affirm that the plant is 
indigenous in Japan.” ^Mtis.also worthy of note that the white mul- 
berry appears to thrive especially in mountainous and temperate (oiin- 
trics, whence it may be argued that it was formerly introduced from tlv* 
North of China into the plains of the South.” Sir J. D. Hooker writes, 
"wild or cultivated in Afghdnistdn, North and West Asia,” but De- 
Candolle states that he believes the tree not to be truly wild, but to ha\e 
been naturalised in Persia, Armenia, and Asia Minor at a very eaily 
epoch. It is interesting to note that Sir J. D. Hoolper’s opinion is con* 
firmesd by that of Aitchlsort, who, in his BoLiny of the Afphdn Delimita- 
tion Commistio)^, wTites : ** An indigenous tree near water at Badghis, at au 
altitude of above 3,000 feet.” If not indigenous to Northern India the 
tree appears to have been cultivated from remote times in the North-West 
Himalaya. In more recent years, it ha.s extended to the plains of the 
Panj^b, Bombay, and even Bengal, w'here it is grown partly for feeding 
the silkworm with its leaves, partly for the sake of its fruit. It is cultivated 
in the same way as the more commonly grown species M. indica, Linn , 
to which the reader is referred fur an account of the methods employed. 

Fibre. — see M. indica, Linn. 

Medicine. ^ Baden Powell, writing of M. nigra (by which he probnbK 
meant the black fruited form of M. alba), remarks that the swci^t, deep 
red juiCR of the fruit is used for sore throat, and acts as a pleasant rrfngt r- 
ant in cases of fever. The fruit i.s employed by hakimt, as a remedy for 
sorethroat, dy.spepsia, and melancholia, while the bark is considered pur- 
gative and anthelmintic. 

Food and Fodder. — The Indian while miiUicrry flo^'ers in Fcbni.irv, 
and the fruit ripens in May and June The jrujt varies greatly in difterent 
localities, -.‘od it is difficuU to doteimine whether the dc.^riptions of 
authors in reality refer to the fruit of this species or tb that of the M. nigra* 
Brandis writes; "There are many varietie.s, sweet and acid, and of all 
shades of colour, frfim white to a deep biackish-purple. The large white 
kind of the Peshhw'ar vall^ {shah tut) is one of the best.” Tho following 
kinds are, according to Stocks, cultiv.ilcd in Baluchisldii colour 

black and white mixed ; brdann (seedless) ; pedivani (grafted), with delicious 
small pearly, white fruit ; shah tnt (royal mulberry) ; Tthar tdt (jackass mul- 
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berry). So many are the gradations in quality and colour, that Brandis 
considers it not impossible that, in the Panjdb and Afghdnistdn at least, it 
may be found impossible to maintain the distinction between the two spe- 
cies, M. alba and M. nigra. 

The fruits of all the better kinds are considered great delicacies by the 
natives whether fresh, dried, or preserved, and m Kashmir and Afghan- 
istan constitute a considerable portion of the hxid of the inhabitants dur- 
ing autumn. Baden Powell stales that in AfghAnistdn the fruit is dried 
and made into dour, the bread from it being nutritious and fattening. 

The LEAVES are extensively used for feeding silkworms, especially in 
Kashmir. They are also considered excellent f^nlder and are given to 
cattle when they can lie spared. They have been recently very highly 
recommended as a pow'orful lactagogue, a contributor to the Indian Agrt- 
culturist (August luth, i88q) stating that with a seer of leaf morninf and 
evening the yield of a cow increased from three to five measures of milk. 

Structure of the Wood.— Yellow or reddish-brown, hard, even-grained, 
weight 3 tS to 5 ott) per cubic foot. It seasons and polishes well, and is used 
tor budding, boats, furniture, and agricultural implements 

Industrial Uses. — For the value of this species in sericulture, see Silk. 

Morus atropurpurea. Roxb. ; FL Ind., Ed. C.B.C., 6 ^ 8 , 

Vern. — Chiu*kutttt. i 

References. — FI. Bt. 2nd , F., ^ Pb. PL {under M. sinen- ! 

aia), 2tii ; Baden Po7s:eU^ Ph. Prod.t 5'^5. 

Habitat. — A Chinese species closely allied to, if not a variety of, M. { 
alba, with long, cvlindric, dark purple fruit, lultivnleJ in India. Stewart 
(undcTthc name above cited )dcsci dies a Chinest cpi cies as follows : “ The 
cultivation of this species has been largcK exb rded in P.injdb, chiefly 
from the Saharanpur Botanic Cardens,’ wnh a view to sc**!ruUiire, and 
now there are thousands of them in the BAn OoAh, , rcadv for use, 
when the proper method of managing the worm li.is been found, 

M, indica, Linn.; Fh Br. Ind.. F„ 4()2 ; Wi(;ht, Ic.^ i. 67./. 

Syn.— Morus m.ra, var. indica. Bureau'. M parmfolis, Royle; ? M. 
acidoSa, Griff.; M. cuspidata. Wall.; M. albv, var. cuspipsia. 
Bureau. 
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Vern. — liit. tutri. Hind.; T»t. Bfng.; .Wir;, Assam ; Chhoia ■ 'i- 
bu. kimbu. Nh'AL ; Mtkrap. nnm\you\>. I.'piha; Sm^tok. Bmvi»v; 
TAt, tutri. \hdk-tAt.^.’‘\^ . ; 1 nI. iAtrt. karun, Pti. ; / »</, bark— 

jO’AuL SiNli; I'ut. tulri. amhor \f fur, tula amtior.\Ui}A\\.\ 

Shetur.CjVi ; Tnt. Dsc. ; Kamhih-pmh. mushu kattai. 1 \M.; K.imbali. 
knmbaii’bHihi, Ti-l ; ilippal-nerah. Kan.:^ HuK.M.; Snalmali- 

vnkshaha, ttda, tuda, S.\ns. ; Tni. Ar\b. ; Shihatuta. * * , Peks. 
References. — y>r.. A'17/., 24I: Roxb.. FL Jnd.. hd. C.Ii.C..6^^ , 

Brandis. For. FL, 40^ ; Kura, For. Fi. Burtfu, II , ./'"V • Gamble, ^f^ln 
Timb., 32S ; Stewart, Pb. PL, ^ Mason, Hutma ami Its People, 4^^, \ 
77S : RumphiUK, Amb., VH. t. 5 ,* Moodctn Shenff, Supp. /mi., 

try ; V. if. Ihitt, Mat Mid. Hindus. S/t ; Murray, PL & Dfuj:s, ^tnd., 
3i ; Birdn'otui, Bomb. l*rod., 177 , liadtn Pnwtll, i^b. I'r., ffi, 

SHK; Atkitnon, Him, Dist. {Vol. X., iV-IP. P. Gaa.),3i7,742 ; Stocks, 
Rfp on Sind.; I’seful PL Bomb. {VoL YA'F,, Bomb Gus.), 7J. 23$, 
Sgo ; Forbes Watson, Eton. I^rod. AT.-H'. Piev., Pi. F. {\ ei^etables. 
Spices, and Fruits), 44, ^2; Rovle, Fibrous PL, 043,' Gums and Resi- 
nous Prfui. (P. IV. Dipt. Rept.), 1$; Cooke, Gtim^ and Resim, 21 ; Rep. 
0 / Ajfricuitural Dept. Bengal, tSS6, App , Ivin ictilement Rtport 
Panjiib, Lahore, is : M.*W. P., Skahjehonpur, />. ; Gaeetteers — Pan/ab, 
Simla, t2; Suilkot, 11 ; Shahpur.yo; iMhore, it; liaaJra, /J; A'.-IF 
• P., III., 33 , 2 jH : Mysore and Coorg, /., 70 ; Indian Forester, IV., 2g2 
V,, 37 • VI. 3 . ’ 

Habitat—A modcratessized, deciduous tree or shrub, found in the 
Temperate and Sub*tropical Mimdlaya from Kashmir to Sikkim, ascend-* 
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tng to 7,000 feet; also met with wild and cultivated for silkworm feeding^ 
in Bengal, Assam, and Burma; distributed to China and Japan. In 
North India the tree is leafless during the cold season, the new leaves 
appearing from the middle of February to March or even to April. It 
flowers in March to April and the fruit ripens in May, June, or later at 
great elevations. 

Cultivation. — As already stated, the Indian white mulberry is largely 
cultivated in many parts of India for purposes of sericulture. In Assam 
the silk of the Pat worm (Bombn textor and B. crasi) is produced on 
this tree (see Silk). The method of cultivation vanes slightly in different 
localities, but it may be sufficient to give a detailed account of the course 
followed in the Burdudn district of Bengal, extracted from a Report of 
the Agricultural Department of that province : — 

**SoiL — In the opinion of the cultivators, mulberry can be grown on 
any description of high and well-drained land, success depending more 
on the moae of the cultivation and the quantity of manure used than on 
the nature of the soil. It seems, however, that it doos better in clay loam 
than either in stiff clay or sandy soils. 

“ oil /Ae /feW.— Deep cultivation is an absolute necessity, 

in the cultivation of the mulberry. For this purpose the ordinary country 
plough is altogether inefficient. As soon as the rains are over and the 
earth is still soft, the land is dug to a depth of about 18 inches by the 
hodalu This is generally done \x\ Aswin to Kartxk (15th September to 
15th November). This aepth is attained at the cost of much labour and 
expense. The large clods are broken by hammering The held is then 
ploughed twice and levelled with the ladder. If there be no rain and 
the ground be dry, it will be necessary to irrigate the field before plough- 
ing ; the land should be well weathered. 

•• When the land has been well prepaqg^, holes arc made 

over the field 18 inches apart, each hole being 18 inches by 18 inches 
and 6 inches deep. Mulberry is propagated by cuttings. When an old 
field is cut dowrt the plants are divided into pieces about o inches long, 
the tops, as well as very thin and dry stems, being rejected. The cut- 
ting is done by placing the stalks on a hard substance and strjkmg 
them with a sharp knife, care being taken at the same time not to split 
the ends. The cuttings are then made into bundles tied with grass close 
to the top and bottom. A hole is now made near a tank, and the bot- 
tom of it is worked into mud. The bundles are sunk into this mud 
to a depth of a few inches, and are then covered with more of the same 
substance. The cuttings are kept in this way for about a month, and are 
from time to time watered. When the buds have put forth shoots about 
two inches long they are taken *out for planting. 

•‘In the holes made in the fields, as above described, these cuttings are 
placed horizontally from one to three in each hole. They arc then covered 
with earth and watered from a kuUi. The cuttings are well pressed into 
the earth, taking particular care not to break the shoots. As long as the 
cuttings do not taxe root they should be watered once a waek. When the 
plants become about a cubit high the whole field is floodbdt and after a 
week It is hoed with the koaalu the earth that was raise 4 in making the 
holes Mng thus spread around the plant. After the plants have attained 
a height of two to three cubits, it is not necessary to irrigate the field 
more frequently then once i| to 2 months. 

•‘ Plucking the /saws.— The cuttings arc planted in /ifaf fwA to Agr^ka^ 
yM (15th September to 15th December). In Falgun (iSth FAruary to 
* 15th March) the plants will be in a fit condition for plucking the leaves. 
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At first only the leaves should be plucked, but when the plants have 
grown sufficiently, the twigs can be removed without injury. 

**AfUr^r9atm$nt.^The field should be hoed once in May, and in 
the end of June and beginning of July, weeds should be smothered by 
turning up the soil. In Chatira (15th March to 15th April) of the 
and year, before the commencement of the leaf-plucking season, the field 
is manured with pond mud, the quantity of mucl used being often so large 
as to alter the whole nature of the soil. About 400 maunds of mud are 
applied per bigha. The mud receives no previous treatment before being 
brought to the field, but before being mixed with the soil, it is first placed 
in heaps between the rows of plants, and exposed to sun and air, and is 
mixed with the soil at the hoeing time in May. 

** The fields are thus manure with pond mud once in every three years. 
The plants are kept up for ten or twelve years, when they are ratooned, 
t.s., they are cut down at the bottom, when the field is hoed and manured. 
New plants come up, and these are kept up for five years more, when a 
new neld ought to be made. Sometimes a second ratooning is given, and 
the plants are kept up for another five years ** {First Annual Report of 
the Director of the Agricultural Department, Bengal. 1886^ App.,p. Iviii.). 

Attempts have b^n made to cultivate M. alba .n the Panjib on a large 
scale (or purposes of sericulture, but without success (see SiUc). 

Gum. — MnlhieM.y gum was amongst the samples exhibited by Lieuten- 
ant Hawkes at the Madras Exhibition of 1855. It is mentioned by Watson 
and Cooke, but no account of its properties or uses appears to exist 
in the literature of Indian products. 

Fibre.— The bark of a mulberry (probably M. alba, Linn.) seems to 
have been employed in China from very early times for paper-making. 
Thus Marco Polo informs us that *'theGtand Kdn causes the bark to 
be stripped from these mulberry trees, the leaves of which are used for 
feeding silkworms, and takes from it that thin rind which lies between the 
coarse bark and the wood of the tree. This being 'Steeped and afterwards 
pounded in a mortar until reduced to pulp, is made into a papdt, resem- 
bling that which is made from cotton.” Hoyle commenting on this pas- 
sage remarks that the fibre from the countless number of shoots pruned 
from the trees in their cultivation to feed silkworms, and now thrown away 
as useless, might yield good half-stuff for the paper-maker. “ Mr. Hen- 
ley,” he adds, •• informs us that after leaving India, he produced very ^ood 
specimens of half-stuff from the bark of these rejected stems.” The Dark 
separates when the cut stems are steeped in water, and when pounded up 
leaves a mass having much of the good Qualities of linen rag ** haif-stuff.” 
No economic information exists regaroing a^ fibre obtainable from M. 
indica, but there is little doubt that this sp^ibs would yield a fibre of 
similar roperties. The twigs are employed in many localities, on account 
of their toughness and strength, for binding bundles of fuel, loads, &c. 

Medicine. — The fruit has an agreeable aromatic and acid flavour, 
is cooling and laxative, allays thirst, and is grateful in fevers. The bark 
is supposed to be vermifuge and purgative. The root is considered an- 
thelmintic and astringent. 

Spbcial -Opinions.— § ” The syrup of the fruit is used as a gargle in 
inflammatory affections of the throat, and for relaxation of the uvula” 
{Civil Surgeon R Gray$ Lahore). ” A decoction of the leaves is used 
as agaric in inflammation and thickening of the vocal cords” (Civil 
Surgeon y . Anderson^ M.BS. Bijnor, W. P.). • 

Pood and Fodder.— The fruit is inferior to that of M* albs and is 
little fised as an article of food except in times of scarcity. The lxavbs 
are used for feeding silkworms, and are also valuable as fodder. 
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I Stroctnre of the Wood.^ Yellow with darker streake of various colours ; 
hard» veiy similar to that of M. alba; weight 42 to 471b f>er cubic foot. 
Used in Assam for boat oars and furniture; It does not seem to be employed 
in making tea boxes, but would be very suitable for that purpose. 

Industrial Uses —As already stated, it is a highly important cultivated 
shrub in Indian sericulture. For an account of the worms reared on it. 
&c. see Silk. Vol. VI. 

Moms laevigata, M//. ; //. Br. V., 4g2. 
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Sjn.— Morus alba. var. l^ioata. Burgan ; M. olasrata. WalL 
Var. viridis. jSiti'MM/ M. Vi RIDES, [Burm. 

Vem.— rut. Hind. ; Tit. skdh-tAit Kumaon ; Tif/. Ps. ; MalgUngo 

References. — BrandU^ For, FI . ^9 ; Badtn Powell^ Ph, Pr,^ 5^5 - Atkin* 
ton, Him, Dtst,, 3^7 : GamtUtet^ — Amritsar, 4; Rdwalptndi, 1$; /nd» 
ForeiUr, IV,, 4J ; XL, 3 %%; XIL, 64; Agru-Hort. Soc, Ind., Joum, 
,X1V,, 22, 

Habitat.— A medium«sized tree, wild and cultivated in the Tropical 
and Sub- tropical Himdlaya from the Indus to Assam up to 4.000 feet, also 
cultivated in Bengal; wild m Martaban and Tenassenm. 

Pood. —The flowers appear in the cold weather, and the low cylindri- 
cal^ yellowish-white or pale purple fruit ripens in March to I^y. and is 
eaten, tliough tnsipidlv sweet and of little value. 

Structure of tne AVood.— Similar to that of M. Indies, said in the 
Rawalpindi district to be an excellent timber. 

M. serrate, Roxh.; FI. Sr. Ind., 

Syn*— M oru* albs Wall. Cat.,46411 A; M. ALBA, var. sbrrata> 

Ourtaui M. pabularia, M. vicorum, 7 ar.«iM(. 

Veia. — gtmw. htmu. Hind.; Karin, tut, kdura, tilikil, sod, 4 n,skia, 
cktmu, kimu, krim, skahtit, iulklA, kart^tut, chAn, Ps. 

References.— ^ojrd.. FI, Jnd,, Ed, C,B,C,, 638 ; Brandis, For, Ft „ 40Q s 
CambUt kion, Timb,, 328 ; Stowart, Pb PL, 2ig, Brnreau in DC, Prodr,, 
• XVII., 242 ; Baden Powell, Pb. Pr,, $86 ; Indian Forester, VIII., 272 ; 
Settlement Report, Simla Diet, (app,), xlti, ; Gametleersi^Panjub, 
Simla, 9*i Gurdispne, $$, 

Habitat.— A large, deciduous tree, found in the North-West Himalaya 
between 4.000 and qfioo feet. It is often of very large size ; Dr. Stewart 
noted several trees of 20 feet girth, and one at the Hindu temple at Bar- 
maor. Chamba, of 28 feet girth. 

Pood and Fodder. — The fruit is little valued, but the tree is extensively 
lopped for cattle fodder. 

Structure of the Wood.— Sapwood small, white; heartwood vellow or 
brown, moderately hard; weight 35 to 36il> per cubic foot. It vorks 
well, does not warp, and takes a beautiful polish, showing a golden lustre. 
It is used for troughs, agricultural implements and for cabinet-work, and 
is much esteemed by the Simla wood-carvers (Gamble)* 


* Moschus moschiferus, Linn.; Tub Mosk Dbbr, see Vol. III., S^' 
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Mifirllag g ; Plants ticlding — 

' 1 “*^* * Malvacb*^ 

Acacia arabica, Willd, ; the gum ; Lboominosa. 

Adansonla digitata. Linn : pulp of the fruit | MALVACgB/B. 
AMbma ottcinalis. Linn , ; the whole plant ; Malvacb^a, 
Cctfuria islandicay rich.; the whole plant; LiCHivaa* 
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Coftboma Anttetaonuif Rceusch. ; y 

O, capualukh Linn. : (the whole plant ; Tiliacba. 

C. faacicnlftris. Lam . ; J 

Gmeiiaa aaiaticay the leaves and twigs ; Vbrbbnacba. 

Hibiscus eacnieafciis, MW. ; the fruit; Malvacejb. 

i^^Tuxpethi i^ *^ * 1 stems and branches; Convolvulacbjb. 

Kjdia calydna. Raxb. : the bark ; MALVACBiS. 

Lallemaatia Rojleuaa, Benih. ; Labiatss. 

Lepidium Iberia, Ltnn . ; the seeds; Crucipbrab. 

L. sativum, Linn. ; the seeds. 

Malva sylvestris. LtUM. / the whole plant ; Malvacb/b. 

M. rotundifoUa, Zfnn.; the seeds; Malvacejb. 

Mautha viridis, Linn. ; the seeds ; Labiatjb. 

Odmum Basilicum, Linn.: ^ , Aiif4T*r 

O. gfatiisimum. Linn. ; \ • Labut^. 

Pithecolobium dulce, Bentk. : the gum ; Leoominosjb. 

Plantago ovata, the seeds; Plamaginkjb. 

Ziayphua Jujuba^ ; the fruit; Rhamnb^. 

For further information regarding these the reader is referred to the 
article regardint? tat'h in its respective alphabetical position. 

MUCUNA, Adans./ Gen. PL, jjj, 

A genus of twining annuals or perennials, which comprises about twenty 
species, natives of the Tropics. Of these ten are met with in India. 

Mucuna tnonospermai DC.; Fl. Br. Ind., II., 18$; LEGuaiNosa. 

The Negro Bean. 

Syn. — Carpopogon nonospermum, Roxb .; Mucuna cristata. Ham .: 
M. CORYMHO8A, Crah.f M. anouina. Wall.; CarpopoGON anoui- 
NSUM, Roxb . * 

Vem.— 5onagaVatrf, mothi^huhili. Bomb. 

References.— A., Fl. hid., Ed. C.B.C., 5^3 ; DaU. & Gibs., Bomb. 
FL, yo g Dymock, Mat. Med. fV. Ind., 23o; Gax,, Bomb , XV., ^ 2 . 

Habitat. — A woody climber of the East HimAlaya and Khdsia Wills; 
also met with in Assam, Chittagong, Pegu. Tavoy, and the Hills o* the 
Western Peninsula and Ceylon, up to 3,000 feet. 

Medicine.— The large flat nearly circular seed is used as an expecto- 
rant in cough and asthma, and, applied externally, as a sedative. 

Special Opinion.—^ *'The sms are used as an expectorant in 
coiieh and asthma, also in affections of the tongue. Externally they are 
said to be sedative. The pods are roundish and hairy. Each pod con- 
tains a solitary seed which is about an inch in diameter earshaped, flat, 
the entire convex margin is occupied by the hilum” (C, T. Peters, M.B., 
Zandra, South Afghdnistdn). 

Food. — The seed is a favourite vegetable, and is said by Dymock to 
be eaten by Brahmins as a restorative when fasting. 

M. nivea, DC.; Fl. Sr. Ini., II., 188. 

®y®»"“CA»POK>ooi* NivauH, Rixi.f M. nioka, / foM. 

u alkushi, Bbno. 

HaiMtat.— >Met with in Burma and Bengal, perhaps only a cultivated 
variety of M. prurieoi. ' 

Food.— Cultivated during the cold season fqr the sake of its abundant 
* j FRUIT. The large, fleshy, tender legumes have long been known 
and valued as a v^table by the Hindus^ and, according 10 Roxburgh, are, 
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pniriens. 


■BDtClNB. 


Tba CowhAg«. 


when dressed, like French beans, a most excellent vegetable for European 
tables. The exterior velvet*]ike skin should be removed before cooking. 

Mucuna pruriensi DC./ FI. Sr. IL, i8f; Wight, Ic., 4 080, 
Thx Cowhagx Plant. 

Sjn.'^CAttforoQOH pmcjsisns, Dolichos PXuaiXNS, Idnn,: M, 

PXUSITA, Nook./ M. UTIUS, WoU. 

Venu^Ktadnckht kivdchk, Hind.; Akoiski, kdmdch, HekhoH, 

Bbno.; JCaincko, Uriva; Karyani, Monghyr; Alkusi, KOL.; Etka. 
Santal; ATtfwa/rA, Nrpal ; Goncka, N.-W. P.: Kamunch, kOmck. kan^ 
QMeka^ konck kart, rdn^hgaii. Ps. : Kdck^k 4 ri,hdHch*Hri, Dbc.; KukiiL 
Bomb. ; Kanacha, hukili. Mar. ; Kivdnch. kancha. Guz. ; Punaik^kalu 
1am.; PUli-adttgu. dMa-gondi. pedda^adlagondi, Tbl. ; NasagunU 
gidd. ittrachUgidd. Kam.; ana, Malay. ; Khwtle. khtitlt 

HURM.; Ackdrtyapalhr. SiNO.; Kapikiuhchhu. dimaguptd, vdnari, Sans’ 
References .— FL Ind,. Ed. C.F.C., ss 3 ; Dala. & Gibs,. Bomb, 
FI,, JO; Fav, A, Campbell, Fepi. Ecoh, PL, ChuHa Nagpur, No, 
Mason, Burma and Its People, 490, JCS f Pkarm. Jnd., J 3 ; Fluck & 
Hanb., Pharmacog,, i8g s U, S, Dispens,, sgfh Ed,, 1702 j Fleming, 
Med, PI, Ot Drugs iAsiaitc Reset,, XL), 166 ; Ainslie, Mat, Ind,, /., g 3 , 
Sg6: 0 *Skau/^nesfy, Beng, Dhpens,, 207 ; Irvine, Mat. Med, Patna, 
Medical ropot., 141; Mtodeen Sheriff, Supp, Pkarm, Ind., 177 / V. 
C, Duit, Mai, Med, Hindus^ 141, zgJ, 363 ; Saknaram Arjun, Cat, Bomb, 
Drugs, 42 ; K, L. De, Indtg, Drugs Ind,, 75 ) Murray, PI, and Drugs, 
Sind,, t24 ; Beni, Of Trim,, Med, PL, t, 78 ; Dymock, Mat, Med, W. Ind,, 
2nd, Ed,, 229; Dymock, Warden and Hooper, Pharmacog, Ind,, /., 447 ; 
Birdmood, Bomb, ProtL,29: Baden-Powell, Pb. Pr,, 3 J 0 , ; Atktnson, 

Him, Dili. (t^oL X, M- W. P, Gao,), Sog, 742; Useful PL Bomb.iVol, 
XXV,, Bomb. Gao,),2$7s Gaoeiteers:^-^Bomhay,XV,, 4821 Panjdb, Pes- 
kdwar, 27 1 N,*W. P,, iV., Ixsi . ; Mysore and Coorg, L, 59; Indian 
Forester, XIL, App, u. 

Habitat.— A lofty annual climber, with large, dark purple papilionace- 


BalPsef tbs 
Lseumei 

•fio 


M. iitiliSy Wall., is a cultivated form. 

Medicine.— vThe English names Cowhage or Cowitch are derived from 
thelHindi Kiwach, the earliest European writer who notices the plant 
having stated that it was called •• in Zurrate (Surat) where it groweth, 
** Counage.” It has long been known and valued in Indian medicine 
being mentioned by Susruta and in the Bhdvaprahdsa. The former de- 
scribes theSBiD as a powerful aphrodisiac, and states that it should be pre- 
scribed with the fruits of Tribulna terrsstrla in sugar and tepid milk. In 
the latter work a preparation called vdnari vaU is described which is said 
to be the best of aphrodisiacs. It is made by boiling the seeds in cow’s 
milk, then pounding and decorticating them, and making a confection with 
the mass. The root had also medicinal virtues ascribed to it in Sanskrit 
medicine, being considered tonic, and useful in diseases of the nervous sys- 
tem, such as facial paralysis, hemiplegia, &c. (If. C. Duii). Dymock states 
that similar properties are ascribed to the seeds {hab^l^ulat] in Persian 
works, and informs us that a paushiik for 8permatorrh<^ is made in the 
Konkin from the seeds with several other drugs. According to Ainshe 
**a strong infusion of the root, sweetened with hone^^ is given by the 
Tamool doctors in cases of Cholera Morbus.” OampBell states that the 
root is prescribed as a remedy for delirium in fever in Chbtia Ndgpur, anfl 
that wn^n powdered and made into a paste it is applied to the body in 
drops;^, a piece of Cheroot bong also tied to the wrist and ankle. Ihe 
seea is beiievca to absorb scorpion poison when applied to the part stung. 

Cowhage has been known and used in European medicine since 1040, 
chiefly as a vermifuge. The employment of the hairs of the lecumb tor 
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Mumiai, or Momea, am CmihWo — tfra, Limh. : Vd. II., 115, ti6. 
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MUNDULBA, DCai Gin. PI., /., ^97. 

A small genus of shrubs which belongs to the Natural Order Lbou- 
M1110S.A, aiM comprises three species, of which one is a native of India. 
This plant, M. anberosa, Binih. (fI Br. Jnd., //., no), is a native of the 
Hill Valleys of the Western Peninsula and Ceylon. It is known in the 
former locality as $urH» or supH. and its seeds are used for poisoning fish. 

Munga» see Silk» Vol. VI., Pt. II. 


MURRAYAi Linn.,- Gen. PI., L, 304, 992. 

[ Rutacejb 

Murraya eaoticai Linn.,- Fi. Br. Ind., /., 302 Wieiht, Ic., /. 96 
Syn.— Chalgas i ntbruboi a and C. paniculata, Roem . 

Var. a.— -Corymbs many flowered, ovary a-celled,— M. exotica, Auci ,; 
M. BXOTlCA, and brbvipolia, fhwait9M . 

Var. fl— Arboreous, corymbs few flowered, ovary 3>celled,— M. panicu- 
LATA, Jack . : M. sumatrana, Roxb . ; Chalcas paniculata, Unn . 


Var. y.— Ovary, 4-5-celled,^M. Glbnirii, Tkwaiies. 

Vera. — Marchula,Juii. bibsar. Hind. ; gamtns, Bkno. ; Nepal; 

Shiiaem, Lipcha: Rakei^berdr, Gono; Murchab. Kumaon; Chula/nit, 
marckula juti. ^MB. ; Kunti, }AAa, i Naga^olunga, nuga-golugt*, 
Tel. ; Mahay, tka^nat^kka, Burm.; Attaifeya. SiNO. ; Mackalla, And. 

References.— FI. ind., Ed Brandts, For. 

Kura, For. FI. Burm., I.,igo;Beddoma,FL Anal, Gen,, xliv,, 

t. T,J. 2; Gamble, Man. timb,, 6t ; Thwattes, En. Ceylon Pi,, 4S » 

& Gibs,, Bomb, Fi,, Supl., 12 ; Attchison, Cat. Pb, and Sind PI , { 

Sllioi, Ft. Andhr., 121 ; Mason, Burma and Its People, $00, 5 ^*l» Jbo: 
Pkarmacog,, Indtca, I., 26s ; Atkinson, Him Dist., 307 ; lAsboa, l \ Pi, 
Bomb., 32; Balfour, Cyclop., 820 ; II., tots TMoaaetteersi-~Mysore 

* Coorg, I.,69 ;N.^W. P., fv,, Ixtx.f Indian Forester, IP,, 345 ; VJJI., 
412; XIV,, Fot. Admin. Rep. Chutia Nagpur, 188s, jE . B^ilfour, 

Cyclop. Ind,, II., ioi3. 

HaMtat.^A shrub, or small tree, met with in the ou^er Himalaya from 
the Jumna to Assam, ascending to 4,500 feet ; also in Behar, South Indid, 
Burma, and the Andaman Islands. It is often planted for ornament, and 
is sometimes called “ Satinwood '* at Port Blair, and Cosmetic Bark 
Tree ” in Burma. Variety « occurs only in Northern India ; vanetj ^ is 
chiefly found in the Western Peninsula and Ceylon ; while variety y is re- 
ported only from Ceylon. 

Medicine.— The authors of the Pharmaeographia Ivdica afate that 
DeVrij has separated a glucoskle from the flowers which he has named 
Murrayin; Its composition is Ci^Hi^O^. They, however, give no 
account of the plant being used mMicinaily, nor of the properties of the 
glucoside. 

Structure of the Wood.— Light yellow, close-grained, very hard, at to 
crack, weight 6^(b p^ cubic foot. It resembles boxwood, and has b«n 
tried for wood-engravine, for which it seems suitable if urell seasoned ; it is 
also used for handles of implements. 

Domestic.— Mason states that in Burma tlie fragriknt bark is more 
universally used as a cosmetic than Sandalwood. 

M. Ktentgu, spr;; tl. Br. Ini., 5831 Wight, It., 1. 13. 

The CtfEty.LiAr Tree. • 
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Jkirangfjiranit Mar. j Kadki, Umbdo^ gora-^mht Guz. ; Karu-^ppilai, 
karu^imhu^ kamwepUa^ Taii.; Ckanangi, HvokrabaD} Karuvipa^ 
karepak^ Tbl. ; Kari^tvu, kari-^b/vana, ytU. Kan. ; Kamd^pela^ kartya^ 
pkla^ Malay, j Pido-^in,pind(hsin^ Burm.; KarrUpincka^ Sing. ; Watu^ 
karapincha^ Cry. ; Surabkir-nimhu^ krutna^nimba^ nimba^atram, 
surakhif SanS. 

Refereocee.— FI. Jnd., Ed. CB.C., sfis^ Brandis^ For. FI., 
Kura, For. FI. Burm., I., tgt ; Brddomr, Ft. Sylv., Anal. Grn., %m ; 
GamhUjJian. Timb., 6i ; Trimrn, Sy$. Cat. Cry. PI., 1$ j Dalm. Of Gibs,, 
Bomb. Ft., fp; Stewart, Ph. PI., 29 ; Aitekison, Cat. Po. and Sind PI., 
29 1 Sir W. EUiot, Ft. Andk., 83 ; Pkarm. Ind., 49 1 Ainalie, Med. Ind., 
IJ.t tSg S (ySkaurkneasy. Beng. DUpens., 232 ^ Moodetn Sheriff, Supp. 
Pkarm. Ind.,ii8f Sakkaram Arjun, Cat. Bomb. Dregs, 2t t Waring, 
Pkarm. Ind.. 49 g Dymock, Mat. Med. W. Ind., 2nd Kd., 1301 Dymeck, 
Warden Of Hooper, Pkarmaa^. Ind.. Vol. I., 262 1 OffcUU Cerresp. on 
Proposed New Pkarm. ind., 238; Bvrdwood, Bomb. Prod., i4i, 218% 
Baden^Powell, Pb. Pr.JSIOi Drury, U. Ft. Ind., 78 g Atkinson, Him. 
z?w, >. c.), 30J, 

^ ‘ , bits and 
P., IV., 

ForrUer, 


XXV., Bomb. Gam.), 140, 222, 397 1 Forbes 
Proo., Pt. V. iVegetabfrs, Spues, and Fruits), 2$, 28 g Cooke, Oii 
OUseeds, d2 g Gametteers :-^Bombiyf, V.,24gXV., 429; N.»W. F 
Imix. g OrissOm II., iSS, i8o ; Mysore and Coerg, I., 89 g Indian Fa 
tV.,323gVni., iOtg X., J2S. , 

Habitat.^ A small tree of the outer Him^aya from the R^vi to Sik- 
kim, ascending to 5 «ooo feet, also met with in Assam, Bengal, Burma, South 
India, and Ceylon. 

Oil.~Birdwood, and quoting him, Oooke, state that the sbbds yield 
an oil, known as Simbolee or Limbolee oil. This is, however, probably a 
mistake, since Limbolee oil is obtained from Melia Andiraclifca. The 
LEAVES of M. Koenigii contain a strongly odoriferous essential oil. 

Medicine.— The leaves, bark, and root are used in native medicine 
as tonic and stomachic. -They were noticed by Roxburgh, wh5 remarks, 
The bark and root are used as stimulants by the native physicians. Ex- 
ternally th<^ are also used to cure eruptions and the bites of poisonous 
animals. The green leaves are described (sic) to be eaten rai» for the 
cure of dysentery ; they are also bruised and applied externally to core 
eruptions.” Ainalie states that an infusion of the washed leayt%> stops 
vomiting. The plant has obtained a place in the secondary list of the 
Indian Pharmacopoeia, where it is remarked that Drs. E. O. Ross and 
Shortt had reported favourably on the leaves, bark, and roots as tonic 
and stomachic. Moodban Sheriff in his forthcoming work describes the 
leaves as slightly stimulant and carminative, and regards them as “ a weak 
substitute for peppermint.” Dymock states that a decoction of the leaves 
is someidmes given with bitters as a febrifuge.” 

Chbmical Co MFOSiTiON.— The authors of the Pkarmaeographi a Indtca^ 
quoting Mr. J. 0. Prebble, gtye a very complete account of the chemical 
composition of the leaves. They yield to distillation a small quantity 
of oil resembling that oUained from the leaves of JEgfla Marmelos. 
Treated with ether, and dried, a greenish black resin was obtained eoui va- 
lent to per cent, ot the leaves. This resin extracted with water and eva- 
porated yielded a small residue equivalent to 3 par cent, of the resin. 
The aqueous extract wa% slightly acid, and r^uced Fehling s solution. 
On acidifying a similarly prepared alcoholtc exTract with sulphuric acid, 
a fe^ granular crystals were obtained, which from their reunions are sup- 
posed to have been a glucoside, and were provisionally name d Ka nt^tn.^ 
Spbci AL Op I mows. — 4 ” Stomachic, given with MenUia amnsis m the 
form of chutney to check vomiting ” (^rgeon^Major H. D. Cook, Caludt, 
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dMocll MOM Milk for dSflereot cultivated laoM* For tbe moiie important 
ol thate Um raadar ia refocred to thu text. 

Ft. IndaaSd. C.BaC, U2,Wo 22s f Voigt. Hart. 
StA, Ca/.« / ThmmUfaEn. CoyL PL, Sar ; Triwton, Sys, (fat. Coy. 

PI., oa / D^a & GUHTTbamb. PL. Supp.. 88 ; Stomari. %. PL. a^] 
AUchiaom. Cat. Ph. and Sind Pt.. W ; DC..Ong. Ctdt. PL. aZ - 
Gfakrnm. Cat. Bomb. PL. at a: Btaaon., Burma and Jta PoopU. aaq. 
4S0.MI Sir W.mM. n. Andk..i^ 16. so.SSo 93. taS ; AhSS. 
MaL ind.. /..J/d; Moodoon Shorijf. Supp. Pkarm. ind.. tf8. tfo: 
V. C. Duit.ifai. Mod. Hind.. agl.3ot ; Waring. Baoar Mod., t to s 
Chmock. Mat. Mod. W. Ind.. and Bd.. 7jy ; Watts. Diet. Chomistry. 
Vol. III.. tofiS gifokmton {Church &i.). Chomistry M Common IMo. 8t. 
8j. 87 ; BWdmooa. Bomb. Prod.. t79 i Badon Pemoll. Ph. Pr.. 879, ara : 
Drury. U. PL Ind.. goos Atknson. Him. DUt. {Vol. X.. nVw. P. 


torn. PMor^Mng Mat..p. 7o to, tf. rg. t8. 24. 28. 30, 3t. 48. 

OL S4 ; Indian Fthros and Fibrous SrOi^neos. Cross. Botan. King. 8f 
Vatt. 9» 45 ; Kom ButtrHn. 1889, ay ; Korn Reports. i88r. 6t ; Simmonds. 

• t wm. —f-M . - nt orw .a •> 


Poona. t88$. 4 ; Linsehoton. Voyage to East Indies {Sd. Burnell Tiole. 
Bt Yuli). VpL If:, 37 0 39^ 40. 41. 42 / If an. Madras Adm.. Vol. /., 
S8o ; II., 88 ; Morris. Account Godavery. ta ; Moore. Man., Trichi- 
aopoly. 7a.78t Man. Reo. Aceis., Bombay, toa ; Settlement Reports 
Central Prooinces. Nimar. aoo ; Netgpur. ays ; Chdnda. 8a ; Madras. 
Codaoeri Diet., rgt ; Gaaetteers t^Bombao. IL. 277. aSo. 284. 288. aot. 
a^s i VJI.. 42 t XV.. 44$, Pt. II.. at ; XVI.. to3 : XVIII.. M ; N.-W. 
P.. I.. 80 ; HI.. 38 : IV.. Isuevin ; Orissa. II., 179 f Mysore, and 
Coorg. I.. SSsBSmJO ill .7 i III.. 4U Agru-HorH. Soc. Ind. >^Trans.. 
/.f sab83; II. 306, 3t4; HI., 56, 61, (pro.), 220 f IV., 

t45. 149 f VIH.J 8^-64 i Journals {Old Series). IV.. 230; VI.. 5 W., 
fS/ Ro.3aj m.rh, IX.. Set.. 56; X..6r. 343. 344; XHI.. SeL. 
54p 59$ 61 : XIV.. agd. 299 / {Hem Series). I.. SeL. to. ty. 20; HI.. 
Pro., 83; U.. tibr33. t47. tf4 t VI.. Pro.. 36; VII.. 3,4;VIli..ti8. 
tao, §24; Indian Forester. VI H.. 4t4; IX., 274; Ittd. Agri. Gaoette. 
t8R7, 624; Ripa Horti. Gard.. Luchnom. March t884. 3; Balfour. Cyclop. 
Ind., II.. toig. 

Habltot.— A perennial herb, of 8 to 15 feet in height, extensivelv cul- 
tivated through^t India, nearer the coast tracts than inland, chiefly 
for its ftnit Roxburgh describes it as wild in Chittagong. Rumphiua 
speaks of a wild variety with small fruits in the Philippine islands* Sir 
Joseph Hooker and Dr. Thomson found it wild in the Khdsia Hills, and 
Thwaltes met with the plant in the rocky forests of the centre of Ceylon. 
Other writers mention the wild plantain as occurring in Bombay, the 
North-West Provinces and other parts of India, but it is doubtful how far 
these are only spontaneous. There is little doubt that the plantain is a 
native of India and ^them Asia, and from thence has spread under 
cultivation in all directions, reaching even South America. DeOan- 
dolle considers it probable that it was early introduced by the Spanish 
and Portuguese into San Domingo and Brazil ; but adds, •• If, however, 
later research should prove that the banana existed in some parts of 
America before the advent of the Europeans, 1 should be inclined to attri- 
bute it to a chance introduction, not very ancient, the effect of some un- 
known communication with the islands of the Pacific or with the coast of 
Guinea, rather than to believe in the primitive and simultaneous existence 
of the species in both hemispheres.** .... 

Rlcaa— -Much confusion exists in Indian economic and botanical 
literature in the nomenclature of the species of Musa. As already in- 
' dicated in the generic note^ recent literature on the subject ts scanty 
no botanist with sufleient material to enJUde him to accurately determine I 
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the limits and characters of the Indian species appears to have written on 
the subject. Roxburgh descHbes four s^ies as indtgenoos to India, most 
of which are retained by modem botanists, but only one of which is of much 
economic interest. That species, M. 8apieiitiim» ne believed to include the 
plantain or vegetable-like fhiit, and the banana, oT edible fruit, both of 
which he considered to be cultivated forms, or at most varieties of the 
same plant. Other botanists have separated these two under the names 
of M. saplentfim and M. paradiaiaca, but later writers, including DeOan- 
dolls, Kura, and others have^ as a rule, accepted the species M. u^iieatiUD 
as embracing both forms. 

But the number of cultivated races, bearing fruits which differ widely in 
appearance and miality, is very large. Roxburgh states that he obtained 
in India three kinds of ** plantain ** and about thirty of banana” ; Rheede 
enumerates eight ; writers in Madras mention from fifteen to twenty; Bom* 
bay authors describe about ten, &c, Rc. Moore in his Catalogue of 
Ceylon Plants enumerates thtrty*nine kinds of what he considers to be 
M. aapieutom and M. paiadisiaca, and eight others under the names of 
doubtful species, M. rosacea and M. trogUKlytanim, possibly also forms 
of M. eapmatum. Mason states that in Burma he collected the names of 
twenty*five different kinds, Oaptain Ripley enumerates nineteen, and Dr. 
Heifer remarks that twenty kinds are cultivated in Tenasserim. The most 
important of these will be again referred to in the chapter on "cultiva- 
tion,” and all will be included under the species SI. eapientum. Future 
investigation may demonstrate the necessity of the establishment of more 
than one species for the cultivated plantains and bananas, but available 
evidence at present points to the advisability of considering them as one. 

Cultivation. 

The value of the fruit as an easily cultivated and jgitritious article of 
food, added to the utility of almost every other part ot the plant, causes 
the cultivation of the plantain to be very nearly general over all but the 
extreme north- wdst or India, from the sea tevel to 5,000 or 6,000 feet. 
Indeed, there is scarcely a cottage in India that has not its grove of 
plantains. In certain localities large gardens are cultivated, the fruit being 
in this case grown for sale, in others it is merely cultivated in small 
patches in homestead lands for the immediate use of the cultivator. 

1. Madfma.-*Thc method of cultivation followed in this Presidency has 
been fully described by Dr. Shortt, and by the authors of the Manuals of 
the Goddveri and of the* Coimbatore Districts. It is chiefly grown on 
wet lands, also in gardens in certain villages* The land is ploughed 
thoroughly, pits one foot cube are dug 10 to 13 feet apart, in which, 
during December and June, or January and April, young snoots are plant- 
ed. A little manure is occasionally given, and drainage is always estab- 
lished to carry off superfluous water, plantains requiring a deep, pof'ous, 
well-drained soil. Irrigation is effected by flooding the soil, and stopping 
up the drains at the outlet after the whole ground is covered. The water 
IS allowed to soak in for a day and the outlets are then op^ed ; the land 
IS hoed once a month, and, three months after planting, a fnanure of wild 
indigo and dung Is hoed in. Hoeing is stopped as sodn as the flowers 
appear, but tegins again after gathering the crop at the' end of the first 
year. The mants last from three to four yeaiSt the latter being the case 
only in the best soils? Each stem bears only once, it is then cut down, 
and its place supplied by a shoot from the stock, which in its turn bears, 
is cut down, and replaced. It is estimated that from each group of plan- 
tains seven or eignt bunches worth Rs are obtained, together with small 
• additions from sale of tbelcaveaand stems. In round figures Ri per plant 
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pays all the expenses Including assessment* and as there arc from wo to 

r trees per acie. a net profit is realisiKi in about four years of. say, 'R350. 

Nicholson’s Manual of tho Coimbaioro District it is stated that 
there are two modes of growing plantains. These are known locally as 
fahhavdlai in which the plants are set 6 or 7 feet apart, and thdrdvdlai, 
in which they are planted 10 or 12 feet apart. The former is practised on 
high and kaUr^ and the latter on rich deep wet lands. In pakka^lai 
the mother or main shoot only is allowed to stand, in the latter all 
the shoots remain except the middle one {nadukan), which is removed 
Pakkavdlai gives 8 annas per stem in the three years of its life as net pro- 
fit, and since there are from 600 to 800 stems in one acre, the total profit 
may be estimated at from R300 to R400. 

In garden lands the shoots are planted at from 6 to 8 feet apart at any 
time during the year, but usually in January; the land is then well 
manured by sheep, and afterwards thoroughly ploughed. The garden is 
irrigated twice a week and hoed once a month cluring the whole three years 
of the life of the plant. In the Settlement Report tf the Western Delta 
Taluqs d^the Godavery District^ the total expenditure per acre during the 
four to mx years of the average life of the plantain, in that locality, is 
estimated at Ro2» The returns, which commence from the second year, 
comprise the profits accruing from the fruit and leaves, to which is added 
profits derive in the fifth and sixth years from the sale of young 
trees. The produce of each pit in leaves and fruit is estimated at 4 annas 
annually— a considerably smaller sum than that allowed in Coimbatore. 
But even this tow estimate gives an annual yield of the value of R62-8 per 
acre, or in six years R229. 

Experiments conducts in the Saidapet Experimental Farm show'ed an 
expenoiture in three years of R172 per ace. and a total profit after only 
one year and nine months’ existence, of R60 per acre, including the esti- 
mate value of the standing trees. The yiela of fruit by weight per acre, 
during the months when the plantation was bearing, amounted to between 
>•500 and a,6oo pounds It was found that the yield of food-stiifl from 
the bunches amounted to about 49 per cent, of their weight, or a rate per 
acre of 1,250 pounds. 

Nearly all writers on the economic botany of Madras make f-equent , 
reference to the importance of the cultivation of plantains in the ^ ovince. 
No statistics are, however, available of the total area under the fruit, nor of 
the approximate total prt^uction. A considerable Local trade is carried 
on between outlying gardens and the large towns, and in addition to the 
fruit, the minor products derived from the plant appear to be utilised to a 
considerable extent. Dried fruits from the more southern districts are said 
to be exported, in some considerable quantity, to Ceylon. 

Dr. dhortt describes thirteen different cultivated forms of the plantain, 
an of which have distinct vernacular names, but it is unnecessary in such • 
work as the present to enter into a detailed description of these. It may. 
however, be mentioned that the kind popularly known as the guindy ” 
plantain {puvalVf Tam.) is considered the best, and is described as round, 
small sisM, witn a very thin rind, luscious, sweet, and of a most delicate 
flavour. A good bunch may contain over a thousand fruits. This k*nd 
IS used entirely as a table fruit, being considered too val^iable for cooking 
purposes. The rustali i$,diow ever, the sort generally sold as table plantains, 
though not of such good quality as ther former. A large plantain, known 
in Tamil as momihen, is one of the commonest cooking fruits of the Presi- 
dency. The kathali, cultivated in the Tinnevelly and Malabar Districts, 
is considered sacred and used chiefly as offwngs to the gods. Shorn 
states that the fruit is gathered, as a rule, long before it reaches matuAiy 
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and is artificiany ripened by being smeared with thunam (liesh fime) and 
hung up. |n certain districts, it n placed in a large pot filFed with straw, 
aitifiadly heated, and smoked for three or four days, after which the 
fruit is found onite ripe. More rarely the fruit is packed in straw and 
buried two or foree feet deep for a fow days. AD these methods ensure 
the fruit being obUuned not overripe^ but destroy its flavour to a great 
extent* 

II. BengiL— The planUunts extensivdy cultivated throughout Bengat> 
more especially along the banks of rivers. As in Madras, many cultivated 
races exist, which in the Bengal Agricultural Department Report are 
classed under two heads. Fnst, those grown for their sweet and fine 
flavoured ripe fruit; and, second, those grown for their half ripe fruit, iHtich 
is used as a green vmtable. Of these twoclasses the latter, known under 
the general name at kachkala, can alone be regarded as a farm crop, 
l^antains, which bdong to the other class, reouire to be grown in gardens, 
with the usual care and attention devoted to fruit cultivation. 

AbcAifcole plantains will grow in almost any soil, except stiff day and 
barren sand. The crop, however, as well as the finerclass of banana, does 
best on the newly raised earth on the embankments of canals and tanks. 
Ordinarily, it is planted on standing aus paddy, AocAw, hefun^ or turmeric, 
and is said to succeed best in a begun field. The usual time for planting 
is the end of Jaietya and the whole of the month of Aehar (from the 
bmnning of June to the end of July). Two small shoots are allowed to 
grow frirni each plant, all the rest being dug out and used for planting 
if necessary. The shoots are set from 12 to 15 feet apart. The crop re- 
quires no watering, as it is planted in the rainy season When plantain 
is put in among standing aue paddy, a crep of kalai (Phaaeolos Mungo 
ear. radiatini) may also be taken off the field after the rice has been har- 
vested. But no third crop can be grown when the plantain has been 
planted qpong kaehu (Cotocasia aatiqnonim, Schott) or (Solamim 

Metoogena, iifin.). When these secondary crops are on the ground in 
the months of Bcniakk and Jaietya (15th April to isth June), the field is 
ploughed two or three times. The plants begin to bear fruit one year 
after the time of setting, and after the first year the ground ts devoted to 
^ » plantains akme, no other crop being sown. During the rainy season the 
we^s are destroyed by turning over the soil with a kodali^ and in the 
month of Aewin or Karti^ (15th September to I5lh November) the land 
should dthcr be hoed once, or given two or three ploughings. With care 
and cultivation, a plantain field may be kept up for more than ten years. 

The foregoir^ account is condensed from a description returned from 
the District of Burdwan, but is doubtless equally applicable to other loca- 
lities in Bengal In the same district the plantain is said to be subject to 
the attacks of a large black insect known as the aniopoka^ which taxes up 
« its abod^ at the crown of the root-stalk just below the mid-l^xf. As a 
consequence of its attack the leaf-stalks soon begin to wither gnd the plant 
dies. No remedy for this pest is known to the rayats. All the trees in 
the clump of which one has been thusatucked shoiild be f proofed and 
removed from \he field. Injury is also sometimes done by thh earth-worm, 
and the plants are said to be liable to destruction by storms. 

The cost of cultivation of too trees is estimated at Ru-ia 

Llotard describes fiye chief cultivated forms of plantain in Bengal, 
which he says are known commonly as the ** table plantain,*' the ehampOf 
the Dhakkah the kantali, and the kaneh holla. The first of these is 
ami is grown entirely for the consumption of Europ^ns and well-tc^o 
natives. It is in much best condition during the rains, indeed the few 
pXmrable in the cold season are ^ry inferior. The champa b the next 
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best and like the preceding is of finest quality during the rains. The 
Dhakkau a long fruit with light pink. soft flesh. is only found in abundance 
in the east of the province, while the kantali is much inferior, and only 
eaten as fruit by the poorer classes. As already stated, the term kanch 
kolla is employed eenerically to embrace all field cultivated, coarse plan- 
tains The fruit or this class is stringy, astringent, and unpalatable ; it is 
hardly ever allowed to ripen and is mostly used when unripe as a vegetable 
in curries, &c. 

111. Bombay. — The plantain is cultivated to a large extent as a garden 
crop in Bombay, but would appear to be of less importance from an agri- 
cultural point of view than in Madras and Bengal. 

In the Poona District it is stated to be commoner than any fruit except 
the mango. Young shoots are planted in gardens at any time of the year. 
They require a rich soil, and are watered once in ten or twelve days. The 
plants are generally removed after they have borne fruit once and fresh 
shoots substituted. In Nasik the same system of allowing only one shoot 
from a root-stock to bear fruit is stated to be g’eneral. This shpot is styled 
the daughter or kdr^ and. when it has borne fruit, the plantation is generally 
destro3red« But occasionally a grand-daughter or ndt is allowed to grow. 
After the plantation is abandoned, the ground is generally used for chil- 
lies. ground-ntBts, and other similar crops. 

No statistics are available for the area under the plantain in Bombay, 
owing to the fact that the Agricultural Department returns include it under 
the general heading of ** fruit trees.’* It may. however, be stated that the 
Sttrai Gaaetteer gives an area for that district of i o8 acres. M r . Woodrow 
of Poona has described <^ight cultivated forms of the fruit, as commonly met 
with in Western India. The best of these are known locally as : -^BajapuH, 
a long«pointed. three-cornered fruit with thick skin. } ellow, and fine flavour- 
ed ; considered the best of all, small, cylindrical, yellow, thin- 

skinned. of very superior flavour ; raikdle or raikdle^ a large fruit with 
thick r^ skin and of delicious flavour ; and kuli, similar to the last, but 
yellow, also of excellent flavour. 

IV. Sind.— No records exist of the extent of cultivation of the plantain 
in this province. Experiments were conducted at the Government Farm at 
Hyderabad between 1873 and 1876. The expenditure amounted rn R4fr^. 
the produce realised E375, and valuing the plants on the grpui d at the 
close of the experiment at Rioo. the total value of the produce would 
amount to R475. The return would have been much larger, had not two 
severe storms committed extensive damage. The cost m cultivation in 
most parts of Sind must, however, always be great. Irrigation represents, 
even in the Experimental Farm, a charge of about R38 per annum per acre 
cropped. In later years the severe frosts, occasionally experienced in winter, 
were also found to be most detrimental, i'hough tne soil was very sandy 
it produced, with compost manure, a very heavy crop. 

V. Noith-Weat Provincei.— According to Atkkison. several cultivated 
races are found in these provinces, but none attain the perfection that 
characterises those produce in Bengal. The nearer the Bengal frontier 
the better thqy are. The best kind is known as champa, nfxt comes a 
small fruit, cntni-champa, about the sire of a thumb, and occurring in thick 
compact clusters. A la^e reddish variety, known as the rdm^kda, 
is interior to the others. The dhakka or dkahmoi variety already mentioned 
in the account of Bengak is occasionally, though rarely, grown in these 
provinces, but is frequently imported. 

VI. The Pe^jib.— The larger, coarse vegetabic-like planUin is that 
usually found in the Panjdb, and much inferior as a fruit to the well- 
flavoured plantain of Bengal. Baden Powell states that the art of making 
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flour from the plantatn^ or of preserving the fruit is unknown in this prov- 
ince. Stewart remarks that ft is largely grown in places towards the east 
of the Panjib plains* and in the Stwalik tracts and outer hills, while on 
the Sutlej ft may be seen up to 4,000 feet, it becomes very rare towards 
the North-West. 

VII. Asaam.*-Retitmti^ tothe Eastern warmer and more moist regions 
of India And the plantain again a very common and important plant. 
Cultivation is carried on much in the same way as already described in the 
account of Bengal Oarrah mentions the following three as the best kinds : 
malbh^h^^ and ban iulsikol, 

VIII. Burma.— The plantain is largely cultivated in this province. 
Mason states that it holas the same place in Burma, as the apple does in 
England and the United States, and is largely used both as a fruit and as 
a vegetable* the greater proportion being eaten with rice and meat in the 
place of potatoes. He further remarks that he knew the Burmese names of 
twenty-five distinct ** varieties*** but does not give these. Kurz states that 
three wild plantains occur in the country* vis.* M. rubra {tau^hnek^pvau)f 
M. z\wat!ca\nat^hn€k~pyau)t and M. sapientum, iau^knek^jpyaut $aip*cho^ or 
ya*khatng^ Mr. E. Oatee* O.E * obtained fourteen kinds of cultivated 
fhiit for him* and mentioned two others* while Oaptain Riplay described 
nineteen met with in Arracan* and Dr. Heifer* twenty in Tenassenm. 
Many of the Arracan plantains are described as of excellent flavour* those 
which appear to be the best being known as raMng^hnset-pyau^bht {Mwa 
afaiginerieie,i?ip/<y)* may^dau 4 etth 4 , naihabm, bymt^iaust moumg-by^, pirn* 
Wf wii-^tswmyt kpi^yan» and moung-mt. 

Dye aad Tan.— The ashbs of the leaves* the b4RR ( 7 ) and the fruit- 
rind* are employed in many of the d>eing processes practised in Bengal 
(AfcC^rifi). The latter is also used as a tafl, and for blackening leather. 
The SAP contains a considerable amount of tannin* and stains cloth a 
dark* almost black colour* which is fairly permanent, is ve^' difficult to 
wash out^ and may be employed as a subkitute for marking ink. 

Fibre. — The Bore of the plantain has long been used by the natives of 
India for cordage purposes* for mats, and to a smaller extent for making 
coarse paper. It attracted early attention from writers on economic sul^ 
jects* from the fact that it so much resembles Manilla hemp, the product 
of M. teztilis. As far back as iBas we find that it had been compared 
with the fibre of the latter* and allowed to be inferior, the specimens ex- 
amined having beeti in each case extracted from plants grown experiment- 
ally in Calcutta. In 1846 a Mr. May showed Dr. Royle some beautiful 
specimens of note and letter-paper made from plantain fibre. He was at 
that time anxious to establish a manufactory for plantain paper in Calcutta* 
but for some reason abandoned the project. Dr. Hunter oi Madras ^nt 
Che fibre and tow of Indian plantain* in a well-cleaned state* to the exhibi* 
tion of 18^1, along with specimens of thick rope* fine cord* and paper of all 
degrees of fineness from thick packing paper to some almost as thin as 
silver paper,*’ A sample of the tow was also sent to the Ordnance Depart- 
ment mr trial* and was reported on as ''undoubtedly of a very superior de- 
scription and admirably adapted for packing ” 1 he remark Vas aim made 
that from its soft elastic character it appeared to be a desirabft substitute for 
coir in stuffing hospital beddings, 8rc. Dr. Hunter’s mode of extracting the 
fibre was as follows t— Strip off the different layers and clean them in the 
shade* if possible* soon after the plant Iws beerlh:ut down. Lay a leaf-stalk 
on a long flat board with the inner surface uppermost ; scraj^ the pylp on 
with a blum piece of hoop-iron fixed in a groove in a long piece of wood. 
When the inner side* which has the thickest layer of pulp, has been cleaned, 
tprn over the leaf and scrape the back of it. When a oundle of fibres has 
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been thus partiaUy deancd» it ought to be washed briskly in a large quan- nuBB* 

tity of water, so as to get nd, as quickly as possible, of all the pulpy 
matter, which may still adhere to the fibres. It may be readily separated 
by boiling the fibres in an alkaline ley, or in alkaline soaps, but not in the 
Indian soaps made with quick-lime, as these arc too corrosive. When 
the fibres have been thoroughly washed, they should be spread out in thin 
layers or hung up in the wind to dry. If exposed to the sun when in a 
damp state, a brownish-yellow tinge is communicated, which cannot be 
easily removed by bleaching. Exposure during the night to the dew 
bleaches them, but it is at the expense of part of their strength.'’ 

Dr. Royle (Fibrous Plants of India) in 1855 devoted a considerable 
amount of attention to the fibre, ^ Experiments made by him with fibre 
prepared in Madras, shewed that it bore a weight of igofc, but some 
from Singapore bore not less than 39otb, while a salvage ” of Peters- 
burgh hemp of the same jength and weight broke at 160&, A twelve- 
thread rope of plantain fibre made in India broke with 864ft, while a similar 
rope of pme-applc fibre broke with 924ft. Dr. .Royle conclude “Even 
from these experiments it is evident that plantain fibre possesses sufficient 
tenacity to be applicable to many, at least, of the ordinary purposes of cord- 
age. T ho outer fibres may also be converted into a useful kind of coarse 
canvas, as has bcsc'^ done by Dr, Hunter ; and the more delicate inner 
fibres most probably into finer fabrics, as is the case with those of M. tex- 
dlis when equal care has been taken in the preparation and separation of 
the fibres, and there is some experience in vieaving them." Of late years at- 
tention appears to have been more directed towards introducing the superior 
Musa tesetilia than towards utilizing the valuable cordage and paper fibre 
of which such a large quantity exists in India. At the same time it must 
be remembered that it is utilised to a certain extent by the natives, especi- 
ally in .Madras, and that though the cost of preparation is very small, 
the cost of collecting in sufficient quantity to furnish a large rope or 
paper-making concern with sufficient raw material would be l^rge. A 
consideration of the facts detailed in the accounts of cultivation shows 
that the plant is only in a very few places cultivated over any extended 
area. As a rule, plantains occur in small groups scattered about villages, 
and in gardens ; consequently a not inconsiderable amount of tri'ible 
and expense would necessarily be involved in collecting the cut down 
It may, however, be mentioned that Or. Royle suggests that the plant n»ght 
be cultivated in fields for the purposes of fibre near towns, where the fruit 
might be readily saleable or that the extraction of the fibre might be com- 
bined with a concern for preserving the fruit or converting it into flour 
either of which “ought to pay all the expenses of, and afford some profit on, 
the culture " He recommends that a rough crushing mill, such as the 
rollers of a sugar mill or an enlarged churha^ should be used in the vici- 
nity of these fields to extract the fibre roughly on the spot and thus save 
cost of carriage. Mr. Henley basing his calculations on Dr, Royle’s < 
statements stated, in a lecture before the Soceity of Arts {Jour, tf Soc, Arfst 

486) 4 hat he was of opinion that contracts could be made to obtain 
the rough fibre at from Ri-8 to R2-8 a maund, deliverable at a central 
within a radius of twenty miles. 

This estimate, however, must be considerably under the mark. Ex- 
periments conducted with the wild plantain ’nb»r in the Nicotor Is- 
^nds under the orders id f^vernment, shewed that thoroughly cleaned 
fibre could not be produced there, at a cost of much under 6 annas per 
pound# 

R^nt investigations by Messrs. Cross & Sevan shew the fibre to 
contain 13*4 per cent, of moisture, and 64*6 of cellulose. It loses by^ 
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the process of Hydrolysis. 11 per cent* when boiled for five minutes in a 1 per 
cent, solution of caustic soda, and 33 when boiled for one hour. 

ICedidne. — ^The unripe fruit, railed moehaka in Sanskrit, is considered 
cooling and astringent ; itis much used in diabetes in the form of a ghrita^ 
composed of plantain flowers* root-stock, and unripe fruits, ghi, cloves, 
cardamoms^ and several other drugs. This medicine is generally pre- 
scribed in doses of two idtas along with some preparation of tin or other 
metallic drug (U. C. Duti)* Young plantain lbavbs are used as a cool 
dressing for blisters, bums. &:c.. andf to retain the moisture of water 
dressings. They may also be us^ as a green shade in ophthalmia and 
other eye diseases. The root and stbm are considered tonic, antiscor- 
b^tc*. and useful in ** disorders of the blood and venereal disease. 
Emerson states that the sap forms a valuable drink and mouth-wash to 
allay thirst in cholera. According to Dymock Mir Muhammad Husain 
states in the Matkkan^ that the kind of plantain called mdlbhok is used as a 
poultice to bums, while that called bolkad is boiled and employed as an oint- 
ment for the syphilitic eruptions of children. He also notices the use of the 
ASHBS on account of their alkaline properties, and of the root as an anthel- 
mintic. Alnslfe writes. **The planUin is one of the most delicious of all the 
Indian fruits, and one of the safest for such as have delicate stomachs, being 
entirely free from acidity 1 it is. moreover, very nourishing, and is always 
prescribed as food by the Hindu practitioners for such as suffer from bile 
and hrat of habit.*’ 

The fruit has long been known and commented on by European 
writers. Perhaps the first authentic description is by Pliny who quotes the 
name pale. a term which still exists in Malabar. He states that the Greeks 
of Alexander’s expedition saw it in India, and that sages reposed beneath 
its shade and ate its fruit (hence the nain^ ** aapleutum ”). In the middle 
ages it had some reputaUon as a mediane. Avicenna wrote that it en- 
gendered choer and phlegm, and that it spoiled the.^omach. but that it 
was good for heat in Vie stomach, lungs, and kidneys and provoked urine. 
RhaSs stated that the fruit was hurtful to the •• maw, ** Serapia that it 
was in the end* of the first degree warming, diuretic and aphrodisiac. 
Paludanus. the commentator and friend of LInschoten, confirms these 
statements, and from personal observation, supports the remark that the 
fruit breeds ”a heaviness in the mawe.” In modem times it is employed 
medicinally by Europeans as an antiscorbutic only, and as a mild, demul- 
cent astringent diet in cases of dysentery, but several other less well known 
properties are attributed to dififvent parts of the plant in the following 
spedal opinions : — , ^ , . , . , 

Special Opinions,-^ "The ripe fruit of the finer varieties of the plan- 
tain is useful in chronic dysentery and diarrhoea. The dried fruit of the 
larger varieties is a valuable antiscorbutic. In North Bengal the dried 
leaves and in fact the entire plant is burnt, and the ashes dissolved in water 
and strain^ yield an alkaline solution containing^ chiefly pot^h salts, 
which is used in curries, especially as a cure for acidity, and antiscorbutic, 
and where common salt is scarce this is used by the people for seawning 
their curries” (C. T. P$Urt, Zandra, Squth Afghdiistdn). •• I have 
known a diet of green plantain well boiled, and curds moht), sweetened 
with sugar or seasoned with salt according to taste, tp be of singular 
benefit, in cases of dysentery and diarrhoea, (aj Ripe plaintain, well 
beaten op with pulp ,01 old tamarind and aweetened wRh old treacle or 
sugar-candy is a- household remedy among the nalivds of Bengal for 
dysentery, at the commencement of the attack. (3) Flour maCie out or 
green plaintain dried in the sun is used in the form of ehappaiis in certain 
parts of Tirhoot in cases of dyspepsia with troublesome flatulence and 
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acidity. I have known one case in which it agreed remarkably well when 
even a diet of plain sago and water brought on asevere attack of colic. The 
ekapfaHs are Uken dry with a little salt*’ {Assistant Surgson N. C. Duit, 
Durohanga). " A combination of ripe plaintain, tamannd, and common 
salt is most efficacious in dysentery. I have used it in many cases both of 
the acute and chronic forms of the disease, and seldom failed to eff^ a 
cure. It may» in fact, be said to be a specific, and I can confidently recom- 
mend it to the profession as well as to the public. It is simple, easily pro- 
curable, and may saf^ be administered to a child. It is not disagreeable 
to take, has no bad efmts, and il on the whole preferable to Ipecacnaaluu 
In simple cases a single dose is sufficient, as a rule three or four doses are 
require to effect a cure. The patients should be kept quiet and placed on 
low diet. The dose for an adult is,— ripe plantain one ounce, the pulp of 
ripe tamarind half an ounce, common salt quarter of an ounce ; well mixed 
and administered immediately. It may m given two or three times a 
day” {Civil Surgson R. A. Parker^ ‘^The juice of the tender 

roots contains a large quantity of tannin and is used with mucilage for 
checking hoemorrhages from the genital and air passages. The ashes 
produced by burning the plant contain a lai^e amount of potash salts, 
and are used as an antacid in acidity, heartburn, and colic. The tender 
fruit is used as a diet for patients suffering from haemoptysis and diabetes ** 
{Civil Surgeon 7 . H. Thornton^ B.A,, M 8*^ Mongnyr). “The fruit is 
used with salt in dysentery. The powdered root is antibilious, also used 
in anaemia and cachexia” {Surgson^Major D. R. Thomson^ M.D.o CJE.% 
Madras) ” ” The juice of the plant is reported to possess styptic proper- 
ties” {Surgeon R. L. Duti, M,D.t Puhna), “The juice of the bark and 
leaf is frequently given to children suffering from an overdose of e^ium. 
The juice of an ounce of baik mixed with an ounce ot ghi acts as a brisk 
purgative” {Surgeon % McCloghey, Poona). “ I have often seen natives 
use the young unripe fruit currira, when suffering from dysentery or 
chronic diarrhoea” (Honorary Surgeon E. A. Morris^ Trgkfue^r). 

“ The root juice in which burnt borax and nitre are dissolved is given 
with success in ordinary cases of retention of urine. The juice of the 
flowers mixed with curds is used in dysentery and menorrhagia” ( Native 
Surgeon T. R. Moodelliar^ Chingleput^ Madras). “The unripe fruit 
dried and powdered is used as an astringent in the diarrhoea of ir< 
it is useful in most forms of diarrhoea, also in gonorrhoea” (Hospital Assist^ 
ant Lai Mahomed^ Hoshangahad^ Central Provinces). “The juice of the 
root is used as an antidote to arsenical poisoning in the lower animals. 
Mixed with ghi and sugar and administered internally it is said to be use- 
ful in gonorrhoea” (Deputy Sanitary Commissioner J. Parker^ 

Poona), “ The unripe fruit, well cooked as a curry, makes excellent food 
natives recovering from chronic diarrhoea. Leaves largely used In chari- 
table dispensaries as a substitute for gutta percha tissue in surgical dress- , ^ 
ings ” (Brigade Surgeon S. M, Shircore, Moorshedabad). ” Plantain leaf 
is the cleanest and nicest dressing for a blistered surface that I know»and 
is also useful jn covering other dressings. A piece of plantain leaf intro- 
duced into the helmet on a hot day forms an effectual protection from tte 
sun’s rays, without appreciably adding to the weight of the headnlress 
(Su^eon^Major H. Defatham, M.D.^ M.R^C.P*, Lond.t Ahmednagar). ^ 
Food and Fodder.— The fruit of the cultivated forms of this 
are sometimes popularly distinguished by the nanles of ban^a and plan- 
tain, according to whetner they are eaten raw or cooked. These n^^ 
are, however, very loosely applied, some calling any round and plump fruit 
“banana,” others making a distinction in size only, the small being 
“ banana,” the large plantain. It is.thw-tfore, advisable to reject the arbir 

M. 834 


FOOD* 
PODDBR, 
lIU 


300 


Dieiitnary of the Economic 


MUSA 

sailieiitufii. 


Nutfllhre quality 


1 ^ 


trirv distinction which has arisen beta'een the names, and to call all alike 
by the commoner name, plantain. 

The finer varieties, ^own as garden fruits, are, after the mango, the 
commonest and most prised of limian fruits, while the coarser forms, cul- 
tivated for use as vegetables, form one of the staple articles of food in 
many parts of India and the Malay Peninsula. Thus Rumphlus relates 
how in the latter region man begins life with plantains, the roasted fruit 
being used as pap for new bom infants. In India it supplies in many loca- 
lities the place ot bread and potatoes, and is generally roasted, stewed, 
eaten in curries, or boiled in cow’s milk. By Europeans it is sliced and 
cooked in the form of fritters. 

Tbe finer varieties, cultivated to be eaten raw, vary much in taste and 
flavours some are acidulous, others acid-sweet, others pure sweet like 
sugar, li^ile the inferior kinds are mawkish. The names of those consider- 
ed the finest will be found in the account of the method of cultivation in 
each Presidency or Province. 

Humboldt was perhaps the first to draw attention to the fact of the 
very large yield of plantains obtainable from one acre of mund, stating 
that the produce would support a much greater number of people than a 
similar area under wheat or any other crop. Bousslng;alt, following up 
this line of enquiry, gave the following as the produce per imperial acre of 
the raw fruit in three places, according to (i) Humboldt’s, (a) Qondot’s, 
and (3) his own observations 



Temp. 

Prod'ice 
per acre. 

Of dry food 
per acre. 


Fh. 

Tom. 

Ions. 

(f) III warn regions • • « • . 

81-5 

72 

19I 

(31 At Cauca 

78*8 

7*’4 

^9 

i6 

u) 

95 



iThe last column is calculated on the assumption that the fruit contains 
27 per cent, of nutritive matter. For purposes of comparison with this 
table Royle showed that it would require a crop of twenty-seven tons of 
potatoes per impmal acre to yield the smallest of the quantities (of food- 
stuff! above mentioned as the )^d of an acre of plantains. 

It is interesting to notice, in connection with the above, that the large 
crop of food thus produced may be preserved for an indefinite period 
either by 'drying the friiit, or by preparing meal from it Both of these 
processes, which nave long been known and carrM out in the West Indies 
and South America, are also carried on in India, though to a much smaller 
extent Unschoten notices the practice as common in the sixteenth centu^, 
« writing,—*’ These grow much in Cananor, in the coast of Malabar, and are 
by the Portingales called figges of Cananor : and by reason of the greater 
quantities thensof are dried, ttie shells being taken off, and so being dried 
are carried overall India to be sold.” When the nearly ripe fruit is cut into 
slices and dried in the sun, a certain part of the sugar contained in tbe 
firuit crystalnses on the surface, and acts as a preservative. The slices 
thus prepared, if made from the liner varieties, make an eifcellent dessert 
preserve, and if from^the coarser, may be u|pd for cooking in the ordi- 
nary way. They ^ktep well if carefully packed when dry, and ought to 
form a valuable antiscorbutic for long voyages. The fruit may also be 
similarly preserved whole by stripping off the skin and drying it in the 
sun. 
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Plantain meal is prepared by stripping off the husk^ slicing the core, 
drying it in the sun, and when thorougmy dry, reducing it to a powder, 
and nnally sifting. It is calculated that the fresh core will viela 40 per 
cent, of this meal, and that an acre of average quality will yield over a ton 
In the West Indies it is chiefly employed as a food for infants, children, 
and convalescents, and is undoubtedly of considerable value as a mild 
and fairly nutritious diet. 

According to Corenwlnder, the ripe fruit grown in Bengal contains 
73*9 water, 4*82 albumin, 0*2 cellulose, 0*63 fat, 19*66 cane 

sugar and invert«sugar (together with organic acids, pectose and traces of < 
starch), 0*06 phosphoric anhydride, and 0*73 lime, alkalies, iron, chlorine, 
&c. The ash of the ripe fruit was found to contain 47*98 per cen^ of car- 
bonate of potassium, 6*58 carbonate of sodium, 25 18 chloride of potassium, 
5'^ alkaline phosphates, 7*50 charcoal, and 7*10 lime, silica, earthy phos- 
phates, 3 rc. ( Watts, Die. Chem ). Dr. Warden has kindly communicated 
the following later and more complete analysis:— ''The composition of 
the banana at different stages of maturity has been investigated by L. 
Ricciardi. The green fruit contains over 12 per cent, of starch, which dis- 
appears as the fruU ripens. It contains 6*53 of tannin and tfie ripe only 
*34 per cent., so that as the fruit ripens this principle disappears, and this 
\b also the case v the other qrganic acids which are present. The sug^ 
in the fruit which ripens on the tree is almost entirely cane sugar, but in 
the fruit cut and ripened* by exposure to air, the invert-sugar reaches about 
80 per cent, while the cane sugar is reduced to about 20 per cent., calculat- 
ed upon the sugar preseht. Proteid substances are present in the green 
fruit to 3*04 per cent, and in the ripe to 4*92 per cent. The green fruit 
yields 1*04 and the ripe *95 per cent, of ash, which contains 23 18 per cent, of 
phosphoric anhydride and 45 23 per cent, of potash. * 

From these analyses it will be seen that, notwithstanding many extrava- 
gant statements regarding the nutritive qualities of the plantain, it is, by 
iiself, by no means a perfect food, and requires the addition of tome ni- 
'Migcnous material. Nevertheless, with the addition of a little pulse, or 
' in meat, it is a most valuable food for tr(^ical countries. About O^tb of 
Me fruit, or 2lb of the dry meal with iff) of salt meat or fish is said by 
Johnston and Church to form the daily food allowance for a labui rer in 1 
•Hipical America. ! 

Besides the fruit several other parts of the plant are used as food. The 
' LOW'ER-HBADS (mocfta, HiND. ; ajantongi Malays) of many kinds, are 
( <x>kcd and eaten, generally in curries. The inner portion of the stem 
< he scape) is also eaten, and is said by Kurz to be brought into the 
tJalcutta bazars to the amount of half a ton daily. It is called thor^ and 
IS generally prepared for food by boiling. A solution of the ash is fre- 
quently employea instead of sal^ in cooking vegetable curries, &c. The 
i»uooTS and tops of young plants are also occasionally eaten as a vege- 
table, and are given as fod^r to sheep and cattle. The outer sheaths 
form a valuable fodder for elephants. The central portion of the stem, 
and the root-stock are said to be given to cattle to increase the quantity 
of milk. 

The fermented juice is made at Cayenne and the Antilles into a palat- 
able wine, called ** Vino di banana.” A similar liquor is prepared in the 
Congo region, where it has- the reputation of b^ng a preventative of 
malaria. • • 
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Domettic and Sacred.— Many parts of tnis useful plant are Ivgely 
employed for domestic purposes. The dried pbtiolb is u^ without 
further preparation for tying fences, training the betel vine to its support, 
and for numerous other purposes as a rough kind of twine^ and the larger 
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parts are made into little square boxes for hold]fig[ snuff, drugs, &c. In 
the Archipelago, the truuk is cut into several pieces, which serve as 
hearths dnringfestivides in the open air, and in Siam it is used for clari* 

a sugar. The LEAvaa are much used for packing all sorts of small 
ill the bazars, and are also employed as plates, being sold for 
^ iirpose^for from 1 to 3 pies each. When dry they are employed by 
shc^keepers much as browh paper is in Europe. They are also vied for 
making mats,'* and as thatch for temporar>' huts. In the Malay penin- 
sula, the fresh leaves are emptbyed as a water-proofing covering tor the 
earthen pots or bamboo, in whidi rtce is steamm. The ash of the leaf 


making mats,'* ana as thatch for temporar>' huts, in the Malay penm- 
sula, the fresh leaves are emptbyed as a water-proofing covering tor the 
earthen pots or bamboo, in whidi rtce is steamm. The ash of the leaf 
ard leaf stalk, rich in alkaline salts, is used instead of country soap or 
fuller’s earth in washing clothes. 

Lisboa states that it is ordered in the Vrairij that females should 
worship the tree on the 4th of Kariik shudh^ whereby their husbands are 
said to survive them, and thdr life is lengthened. It is also worshipped 
on the 3rd of Shrdvan, The bunches of fruit are much used in certain 
festivities aiul ceremonials, and are generally placed by Hindus at the 
entrance of their houses on such occasions (especially at marriage), as ap- 
propriate emblems of plenty and fertility. The plantain called kaikalt is 
considered sacred in Madras, and is reserved as an oflenng to the gods. 

Musasuperba, Xoxb., Fl. Ind., Ed. C.B.C.,^294. 

Vem. — Chavait Nasik } Ckavaicha kanda, Poona | Ckavtya kand, Khan- 
OBSH, Bomb. 

References.— ^ Gtls.f Bomib. Fl., 279; Kut%, Not§s on ike Banana, 
i65; Lisboa. U. PI. Bomb., 204, asS: Dymock, Mot. Mod. W. Ind., W7, 8b9. 

Habitat.— A handsome plant, said by Roxburgh to be a native of 
Pegu, and by Oalzell & Gibson and other Bombay writers to be common 
at Mdtheran Rim Ghfit, and Khandila. Dymock states it in his Famine 
Plant List that it is found in Nisik, Poona, and Khindesh.^ 

Fibre. — Like the other meiubers of the genus this species is said to yield 
a fibrS, probably similar to that of M* sapieotum. 

Or. Dymock hhs recently found a sweet, translucent, jelly-like manna 
exuding from the plant, which, when dried at a low temperature, > ielded 
82-3 per cent, of fermentable sugar (/fooprr, Chem. Notes on Mannas, iSgt). 

Food. — The scapb* and convolute lbap-sh baths are, according to 
Lisboa, used as food similarly to those of M. omata, especially in times of 
scarcity. The root was also eaten in the districts of Poona, Nisik, and 
Khindesh during the Deccan Famine of 1877*78. 

M. textiliSi ^ees. ; Kurg, Notes on the Banana, /dj. 

Manilla Hemp. 

References. — Voigi,Ifort, Snb. Cal,. $79; Aura, For. Fl. Burm., IL, 
S04; Drury, V. PI. Ind., 3o2; Boyle, Fibrous PI., 64; Liotard, Mem. 
PaOer-maktng Mat., 48,49* SU 54*58, Note on Musa Fibre, 188 1 ; 
Balfour, Note on Musa Fibre, f880; McCann, Dyes and Tans, Bene., tsSi 
Tropical Agriculture, 466: Christy, New Com. PI.. VI., fJtSO ; Bot. Carden 
Canesh-khind, Poona, 1882^3* 5; 9883^4* 188$, 5 / JKr., Aeri. Bomb. 

Presidency, 9, t8 : Beport, Bot. Card. CaU., 18844s / Sakdranpur, 


Presidency, 9, 92 ; fieport, Bok Card. Calc., *88445 ; Sakdranpur, 

t88s ; Proceedings of Govt, of India regarding Manma Hemp, i86t- 
i86j, a correspondence with Madras: 9877, 5, P. 35, October j-5 , i879» 
July, 17*29; 988<h8t, 28’-3S: 9889, July, 39-48 : October, 53, November, 
6-ti, 92-96; 9582, Match. §6-97 / April, 85^56 ; June, 27-33 ; Jnly, 8,9; 
September, sy-90, December, 94-29 ; 9883, February, t, 4/ Apr%l, i ; 1884, 
February,7s ; April, §7*98 f June, i ; July, 32, $3 j 988$, September, 9,2 ; 
9886, Marcf^file No. 8, §-92: §887, ^une, 95-20; \Vatt, ManiUg HemP tn 
Sel. from Bee., Govt, of Ind„ Bev. and Agrt,-Dept* /.. 9^ ; Man. 
Madras Adam , Vol. /., 360 ; Adm. Bep. Andaman Islands, 6, 53 ! 
Madras, 9882r83, 9$; GasHteers and Coorg, III., 46 f dgrt*- 
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H^rH. Soc, Ind, K//., PL III.^ Pr&^ €,iHf Jnditn FargsUr^ XI. ^ So ; 

Saffimr Cyclop. Ind., //.. iot6. 

Habitat.— A native of the Philippine Islands^ which, like other species 
of the genus, has a marked tendency to the insular type, luxuriating in hot, 
moist dimates, within certain limitations of the sea influence. The Anda- 
man Islands and the West Coast of India might accordingly have been 
indicated as the regions where every effort should be direcuS towards its 
acclimatisation, and, as will be seen, in these regions alone has the plant , 
undoubtedly taken hold. In the Philippine Islands the plant is stated by 1 
Mr. Honey, British Consul at Manilla, to thrive best in soil largely 
impregnated with decayed vegetable inatters, and is therefore particularly 
suited to reclaimed forest lands. It is most healthy on high lands subject 
to considerable rainfall, and on soil of volcanic origin, and is said to 
suffer severely during long periods of excessive heat and drought. It can 
be grown from seed, but is generally reared from shoots like the ordinary 
plantain. It takes about four years to reach maturity, and the first crop \s 
available two years after planting, but a much heavier production of flbre 
is obtained in the third and fourth. 

Fibre. — Manilla Hemp has been described as follows by Dr. Q. 

It is a fibre of great strength and extreme lightness, hence eminent* 
ly suited for rope-making. Only about 50,000 tons are, however, annually 
required, so that the world’s demand for this substance is not gr^, and it 
would seem that there is little prospect of this quantity being much increas- 
ed. The waste materials and worn-out ropes afford, however, the much- 
prized strong man il la-paper, and a new industry has recently been started 
in dyeing the fibre with logwood and copper so as to allow onts being used 
as a subsritute for horse-hair. The quality varies according to the part of 
the plant from which it has been extracted --an unfavourable property, 
since, unless great care be exercised, mixed consignments are sent into the 
market which fetch much lower prices than need otherwise have been 
obtained, llie collective name for the fibre in the Philippine Islands is 
abacd ; bandala is the harder and stronger outer fibre, the inner layer being 
known as aupo», while the delicate fibres, obtained from the edge of the 
petiole, are known as luph. This last^nentioned form was formerly to a 
small extent imported into Paris, being used in the preparation of a sp^i al 
kind of under-clothing. This form ot the fibre is, however, locally manu- 
factured into fine cloth and shawls, and the textile either from this form or 
from the adpo§ is to some extent exported to Europe. The mean Icn^h 
of the ultimate fibriles is 0*236 inches and the breadth 0*00096 inches. The 
central cavity is well developed ; the walls are of a uniform thickness and 
the extremities taper gradually and uniformly. These are equalities which 
eminently fit the fibre for the rope-making industry but are ill adapted for 
textile purposes, although it must here be added that the abacd affords the 
textile fabrics worn by the entire population of the Philippine Islands.” 

The fibre has long attracted attention from writers on Indian economic 
subjects, and many endeavours have been made to introduce the plant into 
India. Mr. Llotard gives an exhaustive account of these attempt f in his 
work on Indian Paptr’^makiag Maiorials, from which the following inform- 
. ation has been mainly obtained. The first record of M. teztilis being grow n * 
in India dates from 1822, when it was introduced into C.ilcutta. No account 
exists of how the plant then iftroduced thrived, and qo further information 
on the subject exists till 1859, when fresh specimens were introduced into 
Madrastfrom Manilla. In 1862 these were said to have thriven well, “in 
every respect like common plantains,” and in January of that >ear Or. 
Hunter exhibited specimens of fibre Stained from them before the Conr- 
miitee of the Agri.-Horticultural Society. In 1870, however, we find the 
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yiQIIE Board of Revenue of that Presidency reporting that **the experiment with 
the Manilla Hemp had been attended with little or no success**’ from 
which it may be presumed that the sp^ies had been allowed to die out. 

In I873 the plant was introdueed into the Andaman Islands* and in 
l8>6 fortyeight young plants existed* all sprung from one original shoot. 
In 1879 some of tlie larg^t plants were cut down* and 4;t]b of fibre extraaed 
was sent to the Government of India, by whom it was submitted to the Agri.- 
Horticultural Society of India for report. The reply received from the 
Secretary'of that Society was favourable, and the remark was made that* 
if ptx)curable at a reasonable rate* it would soon become an article of com- 
merce. The more recent history may be quoted in entirety from Or. 
Watt’s recent note in the ScUUiomfrom the Records of the Govt. India^ 
Revenue and Agru Dept, /.* 

** It may be briefly explained Chat 8urgson*Qsnsral Balfour, in a note 
dated ijth October 1880* urged the claims of Musa teztilis as a future 
Indian Fibre. His note on this subject was communicated to the Govern- 
ment of India* by Her Majesty’s Secretary of State, and ultimately issued 
to all Local Governments, Botanic Gardens, Chambers of Commerce, 8cc.* 
for information or for whatever actiim might seem necessary. Mr. 
Uotard greatly enlarged the information furnished by Dr. Balfour, by 
giving a history of the attempts, hitherto made, to cultivate the plant in 
India, from its introduction in the Madras Presidency in 1858, down to the 
date of his note* January 32nd, l88t. As a result of the renewed interest 
thus awakened, various reports have appeared of the efforts put forth by 
the local authorities to realise the high expectations entertained both by 
Dr. Balfour and Mr. Liotard. The most satisfactory appears to have 
been that obtained in the Andaman Islands. The instructive memoran- 
dum leccntly furnished by Mr. R. Blechynden of the Agri .-Horticultural 
Society of India summarises the Andaman experimentSi and furnishes a 
report on the value of the fibre produced. It will be seen that .while the 
fibre IS stated to \)&ye been good, the price at which it could be produced 
was practically fatal. It is possible this defect* with improved means of 
separating the fibre* may be overcome.” 

The following is the note by Mr. Blechynden reierred to above, a con- 
tribution which is full of interest and giving particulars of the most approved 
methods of obtaining the fibre 

” 1 have the honour* by direction of the Council of this Society, to 
acknowledge the receipt of your No. 144—8-20 F k S., dated the 9th 
June* forwarding two samples of Musa textilis fibre for examination and 
report* and enclosing copy of letter from Colonel Oadell, V.O., Supenn- 
tendent. Port Blair and Nicobars, and extract of a letter from the officer 
in charge. Northern District, to the Superintendent, Port Blair and 
Nicobars. ^ . 

The two samples of Musa textiUs fibre have been carefully examined 
and tried. The results obtained at the first trial were contrary to those 
expected, consequently further trials were made ; they* however, confirnied 
the results first obtained, but this caused some delay in tfie preparation 
of the report and in rejdving to your communication. 

As sUted by the oflicer in charge, Northern Distri 4 (Andamansh 
in his letter above referred to* the two samples of fibro were prepared 
by different processea -the larger sample weighing ijib having been pre- 
pared simply by straping with a blunt knife, while the other sample* 
weighing 32®, was steeped in running water and then beaten out! 

The two samples closely resemme each other in appearand and are 
both of good merchantable quality ; they are of fair colour and strength 
‘ and compare favourably with the ” media w” quality fibre from the 
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Philippine Islands ; they are not, however, equal to ** best,** Hemp of the 
same quality could be sold at Calcutta now lor, say, R20 p^ cwt., or say 
from £30 to £32 per ton in the London market ; the price, however, is 
very fluctuating. 

in the comparative trials of the two samples, the fibre pr^ared by the 
retting process proved itself the stronger, breaking with a weight of 3661 b» 
whereas the fibre prepaid by the scraping process broke at 2241b; this 
was contrary to the expectations which had been formed, as it was 
thought that the process of retting would have weakened the fibre. 

In reference to the methods used for cleaning the fibre. By the 
information furnished it does not appear from what weight of raw mate- 
rial the samples were prepared, or whether there was a greater waste by 
one process than by the other. The retting process is unusual as respects 
the Musa textilia ; and though In this instance the results have oeen 
favourable, it would be as well, before adopting it on a future occasion, 
to have careful trials made of the wa<ite, cost of transporting the raw mate- 
rial to the water, handling, kc. Such experiments would also prove 
valuable records ; were the results favourable it would probably prove a 
method which Indian labourers would more readily adopt from their ac- 
quaintance with it when dealing with jute; were such experiments de- 
termined on, it would be as well also to try the effect of retting in still 
water, to ascertain if it would injure the fibre. 

The other method adopted, vim., scraping with a blunt knife, is sub- 
stantially the system in use in the Philippines. The Society is indebted 
to Mr. Wilkinson, British Consul at Manilla, for an account of the pro- 
cess actually in use there, published in the Societv’s Proceedings for 
July 1883:— 

* The following is a description of the apparatus in use in the prov- 

ince of Albay, Island of Luzon, for extracting the fibres from the stalks | 
of the wild plantain (Mnsa textilis), locally Known as Abaci or Manilla 
hemp:— • 

*Two strong uprights are firmly fixed in the ground and connected by 
a cross bar, in the centre of which a large broad-bladed knife is fixed 
edge downwards on a block of wood fastened lengthw'ise on the bar; the 
knife has a strong handle, which is connected by a cord to a long bamboo 
made to act as a spring, by being tied in the middle and the butt partial 
and above the bar ; the free end thus forms a supple and powerful spring 
and holds the edge of the knife firmly against the block; below the 
bar, there is a treadle attached bv a cord to the handle of the knife ; 
the mode of operation is for the worker to stand opposite the knife, plac- 
ing either foot on the treadle, which he depresses, thus forcing the knife 
handle down and the blade up ; he then places a strip of stalk (called 
locally Sifa) between the blade and the block, leaving only enough to 
wrap round a stock on the near side ; he then releases the treadle* and 
the knife by the action of the bamboo spring, nips the strip firmly again^ 
the block, and on the workmen drawing the strip through, the pulp is 
left befiind. The apparatuses extremely simple and inexpensive.’ 

* In the BuUiiin for April 1887 (No a) published by the authorities of 
Kew, there is a great deal of interesting information regarding the Manilla 
hemp. It is there stated that the whme supply comes from the Philippine 
Islands; the imports to Great Britain ‘ amounts to about 170,000 bales 
and to the United $tates^bout 160,000 bales, equal to about 50,000 tons 
per annum.* The imports to Calcutta are comparatively insignificant, 
beifig probably less taan 300 tons per annum. It is stated in the Kew 
report that a labourer working under pressure ‘ can clean nearly 2o|b 
of hemp per diem ; but as a rule the quantity cleaned by one man working 
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steadily day by day averages about usually two men work together* 
one catting down the stems and splitting them, while the other cleans 
the fibre- At the current rate of wages in 1879 one labourer’s earnings 
were ^\d, to 8d. per diem.’ 

* The fbmgoing extract is mven, as it may be a guicfe in future experi* 
mdnts. The amount of fibre deaned per man in tM experiment at the 
Andamans having been about 7 os. and 5 os. per head hi the scraping 
and retting pfocess respectively. With more experience, and an appliance 
such as has been described, a model of which I am instructed to say can be 
furnished to the Chief Commissioner if required, there is no reason why 
the results may not more closely approximate to that obtained in the Phi- 
lippines. i am to add the following extract from the Kevt Bulletin already 
quoted from 

’ After a systematic series of trials made by the Glenrock Company at 
Madras in 1S85, it is stated that plants put out in 1864 grew well and 
yielded numerous shoots; 179 stems, weighing abont 60 pounds each, 
were cut down for experimental purposes and passed thtougn Death and 
Ell wood Machines. These produ<^ i^qlb of clean fibre, or 1*49 per 
cenf. of green stem. The cost of cleaning the fibre was at the rate of 
^*6 per ton, while the fibre Itself, described as * poor, weak, and flaggy, 
with some dean fibre of good colour,’ was valura in London at ;£io per 
ton ; the best alone was valued at per ton. The minute upon this of 
the Government of Madras is that * unless much improvement both in the 
method and cost of production of this fibre can be made, the cultivation 
cannot be made remunerative. ’ 

’ The fibre prepared in the Andamans being, as above stated, nearly 
equal to medium hemp imported from the Philippines, and being valued 
at Rao per cwt., and the data above given showing it is possible to pro- 
duce the fibre at less than 6 pie per pound by hand labour, it would apj^ar 
that there is every prospect of the cultivation of Musa textiUs being made 
a productive one in the Andamans ’ ” (Blechynden). 

In addition it may be mentioned that Mr. Uotard insists strongly 
on the necessity of cutting down the plants before they bear fruit, of ex- 
tracting the fibre as soon as possible after the stems are cut down, and of 
avoiding all necessary exposure to moisture or to the direct rays of the sun. 
Dr. Watt, commenting on Mr. Blachynden'a memorandum and on the 
facts previously given by him, remarks, "'The above abstract of the pub- 
lished facts regaralng Manilla-fibre maybe of some value in suggesting the 
course which should be followed in further efforts to acclimatise the plant 
and produce the fibre. The efforts which have been made to introduce 
the plant into Bengal have failed, the low temperature, as Dr. King 
reports, of the cold weather having proved too much for the plant. Mr. 
Duthie, in his reports of the experimental cultivation in Saharanpur, simply 
mentions the plant as growing in the gardens. In Madras and in Bombay 
•.the attempts to introouce the plant nave proved mwe hope^l, especially 
in the districts possessing the necessary conditions briefly indicated. The 
Commissioner reports, for example, of the Dharwar District, that ’the 
result of planting Musa textilb is a great success, and 1 am of opinion, with 
regard to the experiment, that it might, with go^ treatment and without 
much difficulty and expense, succeea well. ’ The Director of Agriculture, 
Madr», remarks that * T^re is sufficient evidence that thq plant will 
grow in most parts of the Presidency, and 1 think the future operations 
should be confined to the Government farms in order tp ascertain 
whether— • 

(i) the plant can compete with the ordinary plantain — Musa sapi- 
entum ; 
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(a) the difficulty of extracting the fibre can be overcome so as to FIBRE* 
make Its production cheaper than the purchase of imported 
Manilla hemp ; 
the fruit can be utilised ; 

(4) a hvbrid variety can be raised between the Musa teaeUlia and the 
Ma paradisiacal useful both as a fruit and a fibre. * 

Mr. Robertson, of the Saidapet Experimental Farm, reports that the 
plants will not grow well unless planted in a deep well-manured soil, 
under regular irrigation. On this account the cost of growing the plants, 
until they reach the stage of cutting, is great. He adds : * There seems 
little or no probability of Musa teztilis becoming an established crop on 
this side of India. On the western coast, in some localities where irriga- 
tion and manuring are less urgently needed, the cost of producing the 

? 1ants will be much less; and there some experiments should be tried.’ 

ie further states that ' there is no probability of really clean fibre being 
turned out by the ordinary process, at a cost less than 6 annas per pound, 
a cost far in excess of the value of the fibre. ’ 

The cultivation of Musa teartilia in the Andaman Islands would appear, 
from the reports furnished by the local authorities and by the Agri.-Horti- 
cultural Society of India, to have been eminently successful, the methods 
of separating the fibre being alone defective, since the article could only 
be produced at a price far 2^ve its mercantile value. How far this will 
prove insuperable must be left for further experiments, with improved 
machine^, to reveal, but it would seem desirable to guard against too high 
expectations as to any part of India being ever likely to become a formid- 
able rival to the Philippine Islands in meeting the present comparatively 
limited demand for the fibre. ** 

In July 1888 another letter was received by the Government of India 
from the Superintendent, Port Blair and Nicobars, stating that 1,4151b of 
Musa teztiliB fibre had been manufactured, and was ready for export, 
from which it may be presumed that the plant continues to thnve, and 
holds oat good prospects of commercial success. 


MUSK. 

True musk, the dry, inspissated secretion of the preputial follicles the 
Musk Deer, has already oeen fully described in the article on Mosrlms 
mochiferus under Deer, in Vol. III., 58. In continuation of that ailicle 
a brief account of the medicinal and chemical properties of the substance 
may be given in this place, together with a few remarks regarding musk 
substitutes. 


851 


Musk and Musk Substitutes. 

The term musk ” is, in common usage, applied in compound names 
to a number of products of both animals and vegetables characterised 
by the peculiar scent of the true perfume. Amongst these the chief ' 
Indian musk-scented animal IS the so-called musk-rat, in reality a shrew 
(see Rats, JMtce, Marmots, &c.), but its odourous secretion is not utilized. 

Amongst vegetable musks may be mentioned the musk-plant proper 
(Mimulua moschatus) common in window-culture ; Ferula Sumbui, see Vol. 

. 33?^ Fnd Hiblsm Abelmoachna, see Vol. IV., 229. The last men- 

tioned IS the only musk plant of commercial vs'uc. The reader is 
referred to the account in Tol. IV. for a descriptieri of the utilization of 
its seeds in perfumery. Despite the large number of products capable 
of affdrding more or less of a musk-like odour, the musk deer remains 
the only important commercial source of the perfume. 

, Pentoe.— Musk is remarkable for the power, permanency, and sub-^ 
tiliW of its odour, everything in its vicinity soon becoming aflfected by it 
and retaining the scent fora long time. •It has long been highly valued. 
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FSKFinU. in perfumery, and though now little used alone, is very largely employed 
to give permanence and strength to other odours, Piesse wntes ft is 
a &hion of the present day for people to say * that they do not like musk/ 
but, nevertheless, from great experience in one of the largest manufacturing 
perfumatories in Europe, I am of opinion that the public taste for musk is 
as great as any perfumer desiies. Those substances containing it always 
take the preference in ready sale—so long as the vendor takes care to 
assure his customer *that there is no musk in it/” (Ptrfumtry^ stgS), 
Perfumers use the scent principally for imparting an odour to soap, sachet- 
powder, and in mixing liquid perfumery. The alkaline reaction of soap 
IS said to be favourable to the development of its odoriferous principle. 
Its fras^nce is much affected and even completely destroyed by some 
other bodies, such as camphor, valerian, bitter almonds, and powdered 
ergot. 

MtOfCIlfB, Medidae.— Musk has long been known and valued in Hindu medicine. 

In the Bhdvaprdkasa three varieties are described, named rdmrupa, 
ntpdla^ and kdshm(ra» The first is described as black and superior to the 
others, and probably consisted of China or Tibet muskimportM vtd Kam- 
rup. That of Nepal is described as of bluish colour and intermediate 
Quality, while the Kashmir musk was inferior. ^ The drug was regarded by 
Sanskrit physicians as stimulant and aphrodisiac, and was employed in low 
fevers, chronic cough, general debility and impotence (U. (/. Duit, Mat 
Med. Htnd.t 279Y 

In European medicine, musk is regarded as a powerful stimulant and 
antispasmodic, and is chi^y prescribed in the advanced stages of typhus, 
typhoid, and other diseases of an asthenic type. It has also been'found 
usml in spasmodic asthma, laryngismus stridulus, whooping cough, epi- 
lepsy, and chorea, &c. 

MUSS^NDA, Linn.; Gen. PL, 2 L, 64. 

j , [ / RtJBIACE*. 

855 I Mussaenda frondosai Linn. ; FL Br. Ind , ILL, 8g / W^ght, IlL, 

' Syn, — M.pL#rvKscBNS,0fi^ M. Dorinia, Ham. M. Formosa. Linn, M 

VILLOSA, Wall.; M. COKYMBOSA, Ruxb. f M. /EVLANICA, Burm. 

n, seylanicm. 

V«r. fit ingr^ta, M. ingrata. Wall. ? 

Var.^y, Jwu 

Vem. — Bedina, HiNO.; Aeari, Nrpal; Tumherht Lbpcha; Babina, 
N.-W. I^. ; BkMa-kesa, IdndachAta, bebana. Bomb.; Sarwadk, bhurt- 
bast, churlkast, »hivardoU,Wix^.i Vella^ellay, Tam.; Belila, ; 

Maa-senda, SinG. 

Refereucta.*— /Twr#, For. FI. Burm., II., gS ; Dalm. Of Gths., Bomb. Ft., 
iti : Dymock, Mai. Med. W. Ind , 2nd Ed., 4*3; Atkinson, Ec. Pr^., 
N.^W.-P., 9 h 95 ; I^eboa, U. PI. Bomb., i6gg Birdwaod, Bomb. Pr., 
4S, 162; Gaoetteers :^Biimbay, XV., Pt, I.t 73 ; Mysore and Coorg, /., 
70 ; Ind. Poresier, XIV., . 

Habitat.— A handsome shrub, with yellow flowers and a jarge white 
caiycine leaf, found in the North-East Himdlaya, Bengal^ South India, 
and Burma % ^ten cultivated in gardens. 

Medicltie,— The root is usea medicinally. Dymock states that in the 
Konkan half a ioU is given with cow's urine in white leprosy {fdndd^rog). 
In jaundice a iold2 of the white caiycine leaves are given in milk. ^ 
Pood.— Atkinsorf writes that the leaves are eaten as a pot-herb in the 
North-West Provinces, and Lisboa remarks that the white leaf of the 
calyx is eaten as a vegetable in Bombay. . , , * 

Domestic.— In Southern India the leaves are considered a charm 

• against demons. ^ 

MuStdJrd. — Three species of JSrassica yield Mustard and Mustard Uii, 

• and arc also grown for Ihc v^cH-knoyn condijpent w’hich Is prepared from 
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Tam,} Kaitiafyamu, Tut, i JHarutamtoli, Malay,; KaUhala, kaidaty^ 
ama, Sans. ; Agkri, audul, guandSl, Arab. ; Ddrshishain, Pbrs. 

Brandis, For* FI,, ggs S Kura, For, FI, Burnt,, 11 ,, 4fK; 
GamhU, Mon, Titnb,, 39 n Stewart, Pb, PI,, 202; Sir W, Bllioi, m, 
Andhf,, 16; Pkarm, Jnd,, 217 1 0 *Shaughnsssy, Bong, Dispens,, 6tr ; 


•-* 749 } B,id€n~Powsll, Pb, Pr„ 38$, 

Dist, {Vol. X., N.-W. P. Gag ), SH, 74^* 779 1 Forbes Watson, Bcon, 
Prod, N.-W, Prov., Pt, III, {^Dyes and Tan^\ 82; Pt, V, (t^egetabloi, 
^ices, and Frmts), 88; Gasetteers, Panjdb, Simla, J2 ; Indian 
Forester, III,, t6ji JV,, 241; VI„ 2$; VIIl., 127, 40$, 

Habitat.— An evei^ecn dicecious tree with an aromatic odour, met with 
in the Subtropical Himdiaya from the Ravi eastwards, at altitudes from 
3,000 to 6,(^ feet ; also found in the Khdsia mountains, Sylhct, and south- 
wards to Sin^pore; distributed to the Malay Islands, China, and Japan. 

Dye and Tan.— The barb is occasionally used as a tanning agent for 
fancy leather work. In lS75-76,.^04 cwt. of bark was exported from the 
North-West Provinces for tanning and medicinal purposes, of which 235 
cwt. came from Kum^on. In more recent years about 50 tons is said to 
be the average export. W. Ooldstream, tsq., O.8., informs the editor 
in a private note that the bark is used in Sirmur (Simla District) for 
dyeing pink — piasi, 

Medtdfle.— The bark is described by writers on Sanskrit medicine as 
heating, stimulant, and useful in diseases supposed to be caused by de- 
rangea phlegm, such as catarrhal fever, cough, and affections of the 
throat. It enters into the composition of numerous formulae for these 
diseases, in which it is combine with other stimulants and alteratives. 
The powdered bark is occasionally used as a snuff in catarrh with head- 
ache {Uo C, DuH), It is also used by Hindus at the present day, mixed 
with ginger, as a rubefacient application in cholera, 8cc., and according to 
Irvine, haiphal and ginger mixM, is the best ^substance thirt can be em- 
ployed for this purpose. Dymock writes, '* Muhammadan writers tell us 
that the bark is resolvent, astringent, carminative and tonic ; that it cures 
catarrh and headacheb ; with cinnamon they prescribe it for chronic cough, 
fever, piles, &c. Compounded with vinegar, it strengthens the gums and 
cures toothache ; an oil prepared from it is dropped into the ears in earache. 
A decoction is a valuable remedy in asthma, aiarrhoea, and diuresis ; pow- 
dered or in the form of lotion the bark is applied to putrid sores : pessaries 
made of it promote uterine action. The usual dose for internal adminis- 
tration is about 60 graiils. Dahu^sUkanddl, an oil prepared from the 
VLOWRRS, is said to have much the same properties as the bark.** 

No critical chemical examination of the bark has been made, but, 
according to Dymock, the watery extract evaporated to dryness yields a 
brittle, highly astringent kino-like substance. In Bombay kaiphal fetches 
from one to two rupees per maund of 41 Ib, and is entirely imported from 
^Northern India. 

Pood.— The fruit, which is about the size of a cherry, has not much 
flesh, but is pleasantly sour-sweet and is eaten by Natives. 

Structure of the Wood. — Purplish-grey, hard, close-graified> apt to 
warp, weight 48th per cubic foot. 

Domestic, ftc.— The bark is said to be employed in the Khisia Hills 
to poison fish* The twigs are used in the Pfmjdb as tooth-hrushos by 
persons suffering from olrerdoses of mercury. 

MYRICARIA, Desv,; Gen. PL, 1,, j6ta 
Msfiicaria elesans, RoyU; Fl, Br Ind,, /., 2^04 TAXARisciNBa. 

Syn— M. GBRMANICA, var, I.O^MOIKOLIA, //./. <Sl* To 
o dmbn, Pb. 
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Refereaces. — Strmari^ Fb. PL, 91 ; RoyU. 111 . Him. Bot.^ 214 ; Gaaelitrr^ 

H.-W.P,X., 3o6. 

Hehitat.— A bush found on the/ Western Himalaya from CarhAv^l 
to Ladak and in Western Tibet, at akitudea from 6,000 to 15,000 feet. 

Medicine. — Akchison states that the leaves are used as an applica- 
tion to bruises, &c , in Lahoul. 

Fodder.— The twigs are , browsed by sheep and goats in Ladak 
(SttwArt). ■ [ 

Myricaria sernianica, Desv. / Fl. Br. Ind., /., as°‘ 

Syn.— M. BRACTEATA, Rcylf ; M. Hopfmsisteri, KloiM.; Tamarix ucr- 
MAN ICA, Linn. 

Var. prostraU, Benth. & Hook, f. (Sp.). . 

Vero. — Bis, shdlakot, hatHbukh, katki, humbu, umbu, joaraktse, Pb. I 

References. — SUnart. Pb. PI., 9/; Brandis, For. Fl., 23; Gamble ^ Man. 1 
Ttmb., 20; Royie, 111. Him. Bot., 214,1. 44; Gametteers: — N.^W. P., IV., I 
Ixviti. ; X., 3c6; Indian Forester, IV., ^3^X1., 2. • 

Habitat.— A shrub of the Temperate and Ajpine Himalaya, from Sii> I 
Icim to Kumaon, at altitudes of 10,000 to 14,000 feet. i 

Fodder.— The branches are employed fodder for sheep and goats. 

Structure of the Wood.— Hard, white, used for fuel. 

MYRISTICA, ; ^len. FI., III., 136. • 

A ^1 ever^rc«fi aromatic trees uhich comprises about 80 species, 

chiefly aatuea of Tropical East Asia, Malaya, and America ; a few are Atrican | 

and one Australian. Of these 30 aie met with in India and the Malay Penim 1 

sula. 

Mynstica fragranSi Houtt.; Fl. Br. Ind., V., 102 ; MYRisncEiE. ' 

The NuiMEG, Mace. 

Syn. — M. OFFICINALIS, Linn. f. ; M. moschata, Ikunh, f M, aromatica, 
Lamk. ) 

Vtra.'^'Jayphal 01 jdtphal, the the aril or m&ce^jffpatr, j 

Hivu.; fayphal, the n\x\'^jle~phal, the aiil— yc/fr/, BeNO. ; the nut* 
JtuphaL the a.Ti\ aunt. tri, Pn ; t)\r nut^I'iphal,t\\tiin\^jontri, Dec.; . 
-the out '^^dtphnl, the SLnl^javont* i, ft patri. Bomb , the nut =^laiphala, | 
the Siril-^jdyaptttrt, Mak. ; the nut •• I nfephal, tht' anl-=-;ura«/ori,7<i^flt- | 
/rij G«2 ,j the nut^ ItidiJhkay, the ».n\^jadt~pattiri, Tam, Z evang tm, 
7 **ji the nut» 7 f//iirti the an!«'»«/>a^ri, T«l. j the 

nut— y«yiA<i>i, the Kan.; the nut — the ai i-^jdti~ 

patUri, Malay ; the nut«--Z4cf.^/rw, theanl— 0(i4ft^Au opodn, Bu. ; the 
nut—yrtifi-Aif, iairfiAa, the SLT\\->^\aiavasi, yaduvasku. Sing ; Joi f*kala, 
the nut— the a.nl^ /ajtpatri. Sans.; the nut'^ loitabuod, 
$Ouautttb, jauM~utdrib, the aril— basbas, Arab.; the nut— 
Jnuahdyah, the aiil— Aanidn, Pfks. 

References. Roxh , FL Ind., Ed. C.B.C., 742; Xura, For. Fl. Burm., II., 
282, Gamble, Man. Timb,, 3 t 3 ; Stewart, Bot. Tour in Haaara, 
P*c., 9; Di Ong. i ult. PL, 4ig . Masort, Burma and Its Ptople, 4^, 
740, Sir IV. Elliot, Fl. Andhr., 72, 73 , i06 ; Pharm. Ind., ii\g , Fluck & 
Hanb., Pharmacog,, $02 , Ilrmittg, Med. PL & Drugs (. 4 wu/u Reser., 
X/.), 138 , Aindte, Mat. Inti., /., 201, 259, 622, tyShaughnessVtJBengm 
Oispens., 5J4; MedUal lopog., tSg: Moodeen Shen^, S.*pp. Phartn. 
Ind., 180 i V. C. Dutt, Mat. Med. Hindus, 224,800, Murray. PL 
•Drugs, Sind., 3 y ; Bent. & Trim. Med. PL, 2/V .• Dvmock, Mat Med. W. 
Ind., 2nd Ed., e6i • Tear’ Book Pharm., thyg, 4 ^ 7 : Bird-^e^d, Bomb. 
Prod., 228; Baden Powell, Pb Pr., ^ 02 , 373 , Lisboa. I'seful Bomb 
iVol XXV., Bomb. Gaa.), 170 ; RoyU, Prod. Res., 73, 74» 200, Hammel 
Piesse, Perjumerv, i$3, 164; Stmmond., Tr'*pieal jigrteulture, 4^1 
Christy, HewCom.FL, VII/., 26 ; Linsihoten. f -yaj^e to Ead Indies [tit. 
Burnell, Title &\ute), Vol. II , $2.84* 83 ; Andiman Islands, P>trt 
Blair, 1870^71,4$; In tan Forester, VII f., 187. Smith. Die., 289, 
Habitat. — A handsome, bushy evergreen tree, with dark shining leaves, 
which grows in its native islands to a height of 40 to 50 feet. It is found 
wild in the Moluccas principally in the small volcanic group of 

Hiatorv.— Towards the end of last century, the English introduced tne 
tree into oencoolen and Prince Edward’s Island, and later into Malaci^, 
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the Islands of Singapore and Penang, ae well as Brazil and the West Indies. 
It WM alM cultivated with some success by Dr. Roxburgh at the botanic 
Gardens, Calcutta. In Bencoolen, nutmeg cultivation is still carried on, 
and ^he greater part of the trade supply is now derived from that place 
and Bznda. Extensive plantations were formed in Penang and Singapore, 
in the early part of this century, and with so much success that for some 
yeaft the exports from the latter island exceeded those from Banda. But 
in i860 the trees were visited by a destructive blight, which the cultivators 
were powerless to arrest, and wnich ultimately led to the extermination of 
the trees and the ruin of the planters. Of late years the Chinese have 
been making hopeful efforts to introduce the plant, and to compete with 
the Spico Idands. It has also been established in India on the Nilghiri 
Hills, l^t with little commercial success, and though cultivated to a small 
extent in many parts of India and Ce\lon, the future field for British 
nutmeg plantations seems to be in Jamaica. Notwithstanding this fact, 
mention is made of small amounts of nutmegs of Indian prepuce being 
exported to Europe. 

• Oil.— The NUT yields an essential and a fixed oil. The former is white. 

. ^id, pungent, and smells powerfully of nutmeg ; the latter,** nutmeg butter,* 
is yellowish in colour, and solid. It is extracted from refuse nuts by re- 
I ducing them to powder, heating them in a water bath, and, while hot, ex- 
I pressing the oil. This solidifies on cooling into the mottled, orange-broivn 
butter. It has a pleasant odour, and a fatty, aromatic flavour. 

Both Macs and the Nutmeg yield an otto or essential oil upon aqueous 
distillation. That from the former is yellow, with a strong odour of the 
mace and an aromatic flavour % that from the latter is nearly colourless, 
or white, with a strong odour and taste of the nut. Both are extensively 
used for perfuming soaps. The extent to which they are so utilized is at 
once seen by the enormous consumption of Nutmegs in Great Britain. The 
actual consumption is variously stated Plessa f/lr^ of P^umery) writes 
that th^ ** produee of Nutmegs in the Moluccas has been r^konea at from 
600,000 to 700,ooolb per annum, of which half goes to Europe, and about 
one-fourth that quantity of Mace. The annual consumption of Nutmegs 
in Britain is said to be 14.0,0008).*’ Simmonds, on the other hand, 
wntes that, during the five years ending 1870, the average was 
valued at £37f75®* 

The Otto of Nutmegs enters largely into the composition of many 
articles of English perfumery, but especially into that of F ranglpam. Wher 
used sparingly it combines p!easantl\ with' lavender, santal, and bergamot. 
Formerly soap, known as Banda soap, was prepared from the fatty oil 
or Butter of Nutmegs. The trade in this article has died out, being 
replaced by ordinary soap perfumed with the otto of the Nutmeg. 

Chemical Composition. — ^The fixed oil makes up about one-fourth n( 
the weight of Nutmeg, the essential oil from three to eight per cent. '1 he 
% latter consists almost entirely of a hydrocarbon, having, according to 
Oloez, the composition C„ H,r Qladstona, in 187a, confirmed the ana- 
lysis of Oloez, and assigned to this hydrocarbon the name myristicene. 
The same chemist found in the crude oil, an oxygenated o 9 , myristtcol, 
of very difFcult purification, and possibly subiect tb chan^ during the 
process of rectifying. It possesses the characteristic ddour of the nut, and 
IS isomeric with carvol, 'From the facts recorded by Qmelln it Xvouldapp^r 
that the essential oil sometimes deposits a sCbarpptene called myristtcin* 
The authors of the PhOrmocorraphla state that they have nltver obtained 
such a deposit, and Imply that possibly this substance may have been 
merely myrigtie acid, a substance plentiful in the fixed oil. 

The nxe^ oil or Nutmi» Butter contains the volatile bodies alrewy 
•described, to the extent of about six per ceiit.,>besides several fatty bodiM# 
the most important of which itf myrigtin, C, (PC,4 Oh* This 
substance by sapofiification yields myruiie agid, Cl. H-O*. 
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\nother fat has also been observed, readily soluble in spirit, and accom- 
panied by a reddish colouring matter, but its composition has ndt as yet 
been investigated. , ^ , 

Mace contains about 8 per cent, of a volatile oil, consisting for the most 
part of macene Cjo H|«, similar to oil of turpentine, but possessing the 
smell and taste of nutmegs. In addition it contains a thick aromatic 
balsam \Fluckiger ^ Hanhury^ Pharmacographia), 

Medicine.— The nutmbo wasknov^n at least to the later Sanskrit writers 
by the name of jdtiphala, but it is doubtful at what time it first became 
known in India. In the sixth century A.D. records exist of the nutmeg 
having formed an article of Arabian import from the East, and export to 
Europe, and the medicinal properties of the nut were probably then known 
to Arab and Persian physicians. Airtslie informs us that ** it is considered 
by the natives of India as one of their most valuable medicines in dyspep- 
tic complaints, and in all cases requiring cardiacs and corroborants; they 
likewise prescribe it to such puny children ai appear to suffer much in 
weaning.” Similarly biacb “is a favourite medicine of the Hindd doctors, 
who prescribe it in the low stages of fever, in consumptive complaints, and 
humoral asthma ; and, also, umen mixed with aromatics, in wasting and 
long-continued bowel-complaints, in do^es of from grs. 8 to grs. 12 , and 
sometimes to as much as dr. 1; but they generally administer it cau- 
tiously from having i4s<*ertained that an overdose is apt to produce a 
dangerous stupor and intoxication ; the same effect is ascribed to the Nut- 
meg by Bontius.” According to the same author, the Arabians place Nut- 
meg amongst their “ hepatica,’* and “ tomca,” and mace amongst their 
“ aphrodisiaca,” and carminaliva.” Dymock writes that the Muham- 
madans consider Nutmegs and mace to be stimulating, intoxicating, diges- 
tive, tonic, and aphrodisiac ; useful, esp^ially vlrhen roasted, in choleraic 
diarrhoea, also in obstructions of the liver and spleen. According to 
Rumphfus, the juicb of the orbbn bruit, mixed with water, is used in 
Amboy na as a wash in apthous affections. The volatilb oil is occa- 
sionally employed as an external stimulant, and the fixed oil, or Nutmeg 
Butter, is also considered stimulant and is considerably used by native 
practitioners in preparing rubefacient liniments. Dymock states that a 
paste made with the nuts is used as an external application in headache, 
pal^', &c., and is applied round the eyes to "strengthen the sight.” 

The utilization of Nutmeg in European medicine is too well known to 
require any description ; suffice it to say that it is regarded as stimulant, 
carminative, and in large doses narcotic, and is used in doses of ten to 
twenty grains in atonic diarrhoea, flatulence, colic, and some forms of dys- 
pepsia. An infusion has been recommended as of great service in quench- 
ing the thirst of cholera patients. It is, however, chiefly employed as an 
adjunct and as a condiment. It is officinal in the Pharmacopoeia of India, 
three preparations being described, via,, the volatile oil, the spirit, and 
the expressed oil. The last mentioned is recommended as a useful appli-4 
cation in cases of rheumatism, paralysis, and sprains. 

SpsciAj, Opinions.—" Is useful in cases of dysentery and is thus 
given by native doctors. A small excavation by means of a scoop is 
m^e in the kernel, a quantitv of opium suited to the age of the patient 
, is inserted into the pit and covered with the scrapings. The kernel' is 
now thinly covered with some flour paste, and the whole roasted in hot 
ashes. It is then ground 4nto a paste and the mass is given in divided 
doses at intervals. It is also tonic and anti-rheumatic. The powdered 
kernel with C*fimflna fruit is used in toothache ” (Surgatm^Maior D, R. 
ThomsQH, M,D., 'CJ.E,, Madras). Nutmegs rubbd up with water 
form a useful application for parotitis and oUier glandular swellings ” 
(W, Forsvih, fJ.CJSo, Edin. and U. C. Mukerji, M,B., CM., DinaJ^ 
pore). « When made into an electuary with sugar and ghi, it is a popular 
doniNtsjic remedy for dyseiitery among children ” {Mattvt Surgeon T. Rl 
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Mooidlior, CftineUpui, Madras)* ** Nutmeg, rubbed with oil on a piece 
of stone, is applied with friction in cases of cholera, and in cases when 
the internal organs appear to be congested*' {Civil Surgeon J, H, 
Thornton^ M Monghyr)* 

Food.— Both NUTMBOand M4CB are largely used by the Natives as 
a condiment. The widespread utilisation of both in European cookery is 
too well known to require comment. 
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Mynstica irya, oar/n. ,• />/. Jar. ina., V., tog. 

Syn.— M. jAVANiCA, Blums. \ M. sphairocarpa, 
Wall* 




Vem.— Burii.; Sreya, SlUTG.; Mulwindd, chotglum, Ano. 
References. — Kura., Far. Ft. Burm , II., 292 , Gamble, Man Ttmb., 314; 
Beddame, Fur. Man., fj6 ; Gaaetteer, Bombay, xvitt,, 46* 

Habitat.— A moderate-siscd evergreen tree, native of Burma, the An- 
daman Islands, Malacca, and Ceylon. 

IIHBBR. Structure of the Wo(^. —Dark olive-grey, hard, close-grained i weight 

900 53lb per cubic foot. A handsome wood, which seasons well, takes a good 

polish* and is worthy of attention {Gamble)* 
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M. longifoua, Wall ; Fl. Br. Tnd., V., no. 

Syn.— M. £onoifolia, in part, Hook.f. df Thoms. ; ? M. linipolia, Roxb, 
Var. erratica, M. ERRATICS, Hook f 6fThemf.} M corticosa, 

/. & Thoms. 

Mtm*-^ZaJetibo, vzT.-=“thiMhon, Burm. 

References.— Fi. Ind., Ed* C.B.C., 744; Kura, For. Fl. Burm., II., 
283 ; Gaaetteer, Burma, /., /J 5 , 

Habitat. — An evergreen tree of the Sikkim Himalaya, Assam, Sylhet, 
the Khdsia Hills, Chittagong, Peeu, Martaban, and Tenassenm, 

Resin. — The tree exudes a red resin (Kurt)* 

Structure of the Wood.— Whitish, turning pale brown, rather heavy, 
fibrou;, soon attacked by xylophages. 

M. malabarica, /^mk. ; Fl. Br. Ind., V., toj. 

Syn. — ?MYRISTtCA IOMBNTOSA, Grah. ; M, DACrYLOIDP.S, Wall.; M. 
NOTHA, Wall, 

Vem — lYienMi^Jangli jaiphal, ranfaibhal, kaiphal*i\ie txW^rdmpatri 
Bomb.; Kanaftt,\.\ie nut»"pindukat , Kan. 

References. — Beddome, Fl. Sylv , t. 26g , Gamble, Man. Timf>.. 3/4 ; Dale. 
Of Gibs., Bomb. Fl.,4; Dymock, Mat Med. W. Ind., ^47 , Lisbna, U PI. 
Bomb., iro, ijo, 2/4, Kew Off, Guide to the Musuo/ Rc. Bot., log , Gaa , 
Bomb., XV., 441. 

Habitat.— A tall, evergreen tree of the Konkan, KAnara, and North 
Malabar. 

Oil.— The SFBD, when bruised and subjected to boiling, yields a quan- 
tity of yellowish concrete oil, which is used medicinally, ana for purposes 

1 of illumination. 

Medicine.— As early as the time of Rheqde, the fruit of this species 
appears to have been used for the purpose oj adulterating the nutmegs 
and mace of M. fragimns. Of late years this practice Han been revived, 
and according to Dymock rdmpatri, once very cheap, is 'how worth Rio 
per inaund. vhile the nuts fetch R2 per maund of 37ilb. ' The former is 
exported to Europe (chiefly to Germany) as an adulterant for true mace. 

The plant occupies a place in the secondary list of the Pharmacopoeia, 
where it is stated that the oil has been represented as a most efficacious 
application to indolent and ill-conditioned ulcers, allayii^ pain, cleans- 
ing the surface, and establishing healthy action. For thw purpose it re- 
quires to be melted down with a small quantity of any blAfid oil. Waring 
• suggests that it may be found serviceable as an embrocation in rheumatism. 
According to Dymock, the seeds in the form of a Up are used as an ex- 
ternal application in Bombay. 
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A powerful Cathettic. (J. Murray.) 


Special Opikiohs.— § “The seed, roasted and ground into powder, 
is y vcn three timcb a day as an astringent for diarrhoea and dysentery. 

It has also narcotic properties ” Z.. Beech, Cocanada). 

“ The expressed oil is used as a stimulating application to indolent ulcers ; 
the pounded seeds are also us^ as a stimulating plaster^ iW. Dymock, 
Bombay). ** The expressed oil is stimulant to indolent and ill-conditioned 
ulcers, detergent and anti-rheumatic ** {Surgeon-Major D. R. Thomson, 
M.D., CJ £., Madras). “ The fruit is much larjjer than the true nutmeg, 
but has little aroma. A concrete oil is prepared from it and used in rheu- 
matism. The artllus rdmpatd ‘\s consideted to be a nervine tonic, and 
is used in stopping vuiniting, also as a substitute for the true mace from 
which it differs in being destitute of aroma ” (C. T. Peters, M.B., Zandra, 
South Afghdnisidn). 

Structure of the Wood.— Reddish -grey, moderately hard, weight 32® 
per cubic foot. Used for building. 

Myrobalan^ Chebulic, see Terminalia Chebttla, Rife. ; Vol. VI., Pt. II 
Myrobalan, EmbliCi see Phyllanthus Emblica, Linn.: Vol. VI., Pt. I. 
Myrrhi sec Balsamodendroa Myrrha, !^ees. : Vol. 1 ., 367. 

MYRSINE, Linn. ; Gen. PI., IT., 642. 

Myrsine africana, £«««». ,- FI. Br. Ind., III., jrr ,■ Myrsinex. 

SjU. — M. GLABRA and sc\ORA, Gtcrtn. ; M. HOTUNDIFOLIA, Lamk. ; M. 
BIFARIA, Wall., M. POTAMA, Don. 

Vem. — pahari chOf N.-W. P. j Bebran^, kakhum.kok- 

huri,kar\ik, jutru, ch^rhn^ prdishu, brant ku. brnntl, khushin, 

P'tpri, bandarut bin^sin, atulgun, shamshdd, vdvarattg, khukan, fruits 
behrandc, Pn. j Baiharang, baring, Arab, 

References. — Brandis, Fur. FI., iS6i Gamble, Man. Timb..23g; Stenart 
Ph. PI., i 3 ^ ! Baden Powell, Pb. Pr,, J 69 ; AfKtitson, Him. J)ist,, 313 , 
743 . Gaoetteers .^Panjtlb, Haadra Dtst., i33 , N.^W. P., IV., Ixxtti. ; 
Settlement Rep , Haedra Di'tt.,Q4. 

Habitat.— A small evergreen shrub found in Afghdnisidn, the Salt 
Range, and the outer llimdlaya from Kashmir to Nepdl, at altiludf^s from 
1 ,000 10 8,500 feet. 

Medicine.— The fruit, kno^\n as bebrang (a name also apphw i to 
that of Samara Ribes), is sold for meduine in all the bazdrs of the Panjab. 
It IS said to be a powerful cathartic vermifuge, and is also used in dropsy 
and colic. The gitm is considered a warm remedy ** and is considerably 
cmplo>cd as a remedy for dysmenorrhoea. 

Special Opinion.— S “ Is said to be alterative, and is used with 
Liijuoricc for strengthening the body and preventing the effects of age** 
{Civil Surgeon J. Anderson, M.B , Bijnor, H-IV.P.), 

Food.— In the Settlement Report of the Haxara District the fruit i> 
said to be commonly eaten by the poorer zemindars. 

Structure of the wood. — White, motierately hard, weight 49iDpcr cubic 
foot. 

Agricultural.— The plant has been recommended as su.Uole for 
.hedges. > 
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M. capitellata, Wall.; Br. Ind., III., 51 2 J Ic , t. int. 

Syn. — M, bxcblsa, Don; M. lucid a. Wall. 

Var. lanceolata, Wall, M. Wiohtiana, Wall. 

Var. lepidocarpon, Wight {sp.). 

Var. avemo, a. M. Porferiana, IPa//.;M. umbellulata, 

A. DC. • 

References.— For. FI., IS^; Kure in your. As. Soc., 1S77, pt. ii, 
23 ! ; Beddome, Fl^Sylv., t. 234 : Gamble, Man. Timb., iSg. 
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The Common Myrtle. 
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Habitat* — A shrub or small tree of Nepih Bhutin. Assam, and the 
Khdsia Mountains ; rar. laaceolata is also common on the hills of South 
India and Ceylon. 

Food,— The fruit is eaten in Southern India (Beddome), 

Structure of the Wood.^Var. lanceolata has a moderately hard, pink, 
coloured wood, said by Beddome to be durable and used by the natives. 
Myrsine semiserrata, WalL; Fi. Bn Ind,, III,, ju. 

Syii.->M. ACUMINATA, Royle ; M. sbssilis, Don. 

Vem. — Parmana, \ikngk&ng^ bamora,gaunta. Hind. 5 BUsi, bereno 

kalikatka, bilaunit Nbpal; Tungcheong, Lbpcha ; Chupra, Kumaon. 

For, FI,, 28$ f Kurm, For, FI, Burnt., II,, ws ; 
Gamble, Man, Timb,, 23g: Atkinson, Him, Dist,, 3r3 ; Royle, HI, Htm 
Bot,, 265 / Ind. Forester, III,, t83 ; XL, afj3, 367, ^69 ; XIL, S5t g XIV„ 
394* 

Habitat.— A shrub, small or middling sized tree, met with in the outer 
Himiilaya from the to Bhutan, at altitudes from 3,000 to q,ooo feet, 
also on the Nattoung Hills of Martaban. 

Structure of the Wood. Hard, red, weight 5tft per cubic foot. Wallich 
^ates that it is chocolate coloured, heavy, hard and handsome, and is used 
in Nepdl for carpenter’s work. It is, however, apt to split and is usually 
too small for anything but firewood (Gamble), 

MYRTUS, Linn.; Gen, PL, ],, ^14, ioob, 

Myrtus COmmuniSi Linn,; DC, Prod., III., 229 ; Myrtace*. 

The Common Myrtle. 

Vtgn^'^VUdyati mehndi, mitrad. Hind.; Suir^sowa.fruit^hab-Al-ds, Bfnq ; 
Vildydti mehndi, milrad, leaves«*mi«rad, ft uhds, habkuL Pb. ; 

¥r\nt""abkAtas, Sxnd; As, dsbiri, maurid, ismar, is/erem,iT\iit»»hab-ul- 
ds, E^rs. 

References.— 5 yraarI,P 5 . , O'Shaugknessy, Beng. Disprns., 3^3 ; 

Irvine, Mat. Med. Patna, toi / Medical fopog., tS2 f^akharam Arjun, 
*» Cat. Bomb. Drugs, $6 ; Murray, PI. 6f Drugs, 5 inJ , 192 ; Dymock, Mat. 
Med, W, Ind,, 2nd Ed,, 33$ ; Year-Book Pkarm., 1874, 62$ , tSj6, t$, 
1879, 467 ; Birdwood, Bomb. Prod., 36 ; Baden-Powetl, Pb, Pr., 349 ; 
GaaetUers: — N.-W. P., I., Si; Mysore and Coorg, l.,6o\ Agrt.-IiorU. 
Soc,, Ind,, IV., Sec. /., /ip; Indian Fdrester, XI., 55 ; XII., $9- 

Habitat.— -A shrub, indigenous in the area extending from the Medi- 
terranean region to Afghdntsidn and Baluchistdn, extensively cultivated 
in India. 

Dye«— The b\rr and leaves are used in tanning, the bbrries for 
dyeing. 

Oil.— A fixed oil is said to be obtained from the berries, and accord- 
ing to Baden Powell, is- believed to strengthen and promote the growth of 
the hair In Europe an essential oil, distilled from the leaves, is largely 
employed in perfumery, under the name of Eau tPAnge, In the prepar.^- 
, tion of this oil the leaves, flowers, and fruit are all distilled together, 
about 5 oz. being obtained from 1 cwt. It is yellowish, or greenish yellow, 
and highly fragrant. No record exists of this essential oil being known to, 
or prepared by, the Natives, hut Irvine states that the leavel and berries 
are employed for making scent in Patna. 

Medmioe.— 'fhe leaves of the myrtle have long been known and valued 
in ^ropean medicine, aud have also been considered of importance by 
Muhammadan writers.. Their virtues are too* well known to require d^ 
scription, but it may be remarked that in Upper India they ake considered 
useful in cerebral affections, especially epilepsy j also in dyspepsia, and 
diseases of the stomach and liver. A aecoction is employed as a mouth- 
wash in cases of aphthae. The fruit is carminative and is given in 
diarrhoea, dysentery, haemorrhage, internal ulceration, and rheumatism. 
The SEEDS, ground and mixed fiwith antimony, are used to colour the 
*cyelids. 
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Palm Fibre. 


{J, F. Duihit.) 


NARCISSUS 

Tazetta. 


(y. F. Duihie.) 

NANNORHOPS, H. WendL; Gen. PL, III., 923. 
Nannorhops Ritchieanai H Wendl. ; Palma. 

Syfl.— CHAUiEROPS Ritchibana. Griff, 

Vem. — Sfatri, Hind. ; Patha (Ihe fibre), kilu, kaliun, (Salt Rangre), Pb. ; 
M Bar Si, Trans-Indus; MaiBunye, Pushtu; PJis, pggh, pgase, /ease, 
p/arra, pharra, SiND & Baluch. 

References.— firandw. For. PL, S47i Gamble, Man. Timb., 41S; SietMrt, 
Pb.Pl., 242 i Aitchison, Cat. Pb. and Sind PI., 1421 Murray, PI. and 
Drugs, Sind, iS; Royle, Fib. PL, 92, 95; Balfour, Cyclop., 64$. 

Habitat* sually a stemless, gregarious shrub, common on rocky ground 
in Sind, and in the Trans-Indus tracts of the Panj^b up to about 3,000 
feet; also in Afghdnistin and Bdluchistin. Under favourable circum- 
stances it develops a trunk which reaches to 14 feet in height. In the Saha- 
ranpur garden tnere are three fine specimens grown from seed obtained by 
Dr. Jameson from Kohat nearly 40 years ago. 

Fibre.— The lbavbs are used for matting, mns, baskets, hats, sandals, and 
other articles. Rope is also made from the leaves and leaf-stalks. Stewart 
mentions that the rope, used for the construction of a bridge of boats across 
the Jhelum, during one season, when muttj (Sacchanim) was scarce, snap- 
ped at once aiidc. a strain which munj ropes could have resisted. 

Medicine.— Bellew states that the delicate young lsavbs, which have a 
sweet astringent taste, are in grent repute for the treatment of diart hoea 
and dysentery. They are also used as a purgative in veterinary practice. 

Food.— The leaf-buds are eaten as a vegetable. 

Domestic Uses.— The seeds are made into rosaries and exported from 
B^luchistdn to Mecca. 1 he stems, leaves, and petioles serve as fuel. The 
reddish-brown moss-like w'ool of the petioles, impregnated with saltpetre 
(or steeped in the juice of mulberry leaves according to Bellew), is used 
as TINDER for matchlocks. A rude kind of drinking cup is made of 
the entire leaf-blade by tying together the tops of the segments (Brandts). 

Napthdi see Petroleum, V0I. V. 

NARAVELIA, DC.; Gen. PL, 4. 

Naravelia zeylanica, DC. ; FL Br. Jnd., /., 7 ; Ranunculacfj^. 

Vem. — Chagal-bati,^r.ws.\ Sdtjoyit, Burm. ; DaySpaH or natuwella. 
Sing. 

Habitat.— A scandent bush, found plentifully in the tr<^ical Himdlaya 
from East Nepdl eastward to Bengal, Assam, &c., distributed lo Ceylon. 
About Calcutta it is one of the most abundant of plants. 

Fibre.— As with most of the Clematidba the stems are twisted into 
rough but useful ropes. 

NARCISSUS, Linn, ; Gen. PL, III., Ii8. 

Narcissus Tazetta, Linn. ; Amaryllidacea. 

Vem. — Marais, irisa, Pb. 

References.— P/., 23$ i Aitchison, Cat. Pb. and Sind PL, 
r^i O'Shaughnessy, Beng. Dispens.,6$7i Dymock,Mai, Med. W. Ind., 
i Royle, III, Him., ^3. 

Habitat.— Indigenous in South Europe, North Africa, and Western Asia, 
extending to Persia. Qiihfifh records it from A^^inistdn, and Mr. J. H. 
Lace informs the writer that large quaniitics of the flowers are annually 
brought to Quetta from Kandahar for ornamental purposes. The flowers 
arc gather^ when in bud, and expand after being placed in water. This 
species, Or. Watt informs the writer, is abundant on some of the hillsides 
below Simla where it flowers in November lo February according to ^ti- 
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tude, and has all the appearance of bein^ wild. Or. Royle mentions 
having found it in some apparently wild situations, which after enquiry 
he found to be the sites of old habitations and deserted gardens. 

Medicine.— The root possesses emetic properties, it is also absorbent. 
As a perfume it is used to felteve headache. 

Spicial Opinions.—^ "Imported into Bombay, dried and sliced, com- 
monly sold in the bazdr as a substitute for bitter nermodactyls " ( W, Dy 
moeK Bombay)^ "Purgative. It is poisonous" (SurgewMajor 
Thomsant If .2)., Madrasy 

(G. IVaii.) 

NARCOTICS. 

Narcotics and Drugs. 

HiSTORY.--This term is applied medically to substances which are either 
anodyne in their action (that is, relieve pain) or soporific (produce sleep). 
The word narcotic is derived from rapKumKSf, benumbing, or from popHri, 
numbness or torpor. SoponBcs generally act also as anodynes, and 
various anodynes are antispasmodic. The list here given includes, how- 
ever, not only all the narcotics proper, such as Opium, Indian-Hemp, &c., 
but also those of less pronounced properties such as Hops, Tea, Tobacco, 
Ac. It has thus more a popular than a strictly therapeutic character. In 
fact, the term narcotics is here employed in its Indian fiscal acceptation as 
synonymous with the equally general term •* Drugs.” The enumeration 
below has thus been made to embrace mild stimulating preparations, 
adjuncts to fermentation, flavouring ingredients to beverages, and poisons, 
—substances which perhaps could scarcely be relegated to a position more 
likely to prove convenient to the enquirer after such information than the 
present. 

The following tabular statement exhibits sonrie of the more striking 
statistical records of the trade in narcotics. While it would (to arrive at 
a conception of the total trade) be incorrect to add together the value of 
the imports and exports from and to foreign countries, to those from and 
to the provinces of rndia coastwise, or to those carried by internal routes, 
still these are to a large extent independent transactions and afford employ- 
ment to separate agencies. But, even were such an addition made, the 
total would very probably not exceed the actual production and consump- 
tion, rince the exports arc of necessity drawn from the surplus. The bulk of 
the amounts carried by rail is towards the seaports and is intended to meet 
the foreign exports, while theintra- and inter-provincial adjustments of sup- 
ply and demand, as represented by coastwise trade and by a minor portion 
of road, rail, and river traffic, does not probably exceed £3,000,000. The 
production and consumption of Hemp, CJpium, Spirits, and other excisable 
narcotics is to a large extent local, and regulated to meet but not exceed 
indigenous demands, so that with the exception of specially b^ect^ and 
• registered tracts, which are concerned in the production of Ganja and 
Opium, for external markets, very little of the local traffic in such narcotics 
as Alcohol and Hemp (Bhang) would appear in trade returns* 

Tndt , — From the table given on the next page it will be seen that last 
year the railways (mainly) carried close on £20,000,000 worth of nwotics. 
that the total value of the foreign transactions by sea and across the land 
frontier very considerably exceeded that amount. The coaMwise traffic 
was less important, being only valued at about £2,000,000. But in these 
statements of pounds stenmg the conventional rupee of two shillings has be^ 
accept^ i doubtless the error thereby involved is more than compensated 
for by defects in^road and river returns and by the intentional omission 
from the table of all unimportant narcotics. 



By Sea. By Trams-frontier Routes. 1 By Coastwise. 
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The above table will enable the enquirer after such information to 
discover the net exports or imports by striking the balance between the 
figures given in ooiumnal.» it » III., and IV. Thus, for example, the net 
import of foreign tea was last year valued at R 11,79,253, and the net 
export of Indian grown tea at R5,40,28,955. 
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ALPHABETICAL ENUMERATION OF THE CHIEF INDIAN 
NARCOTICS 

For further information regarding the narcotics of India, the reader is 
referred to the list below, and from the brief notices there given to the 
detailed articles in their respective alphabetical positions in this work. 

f. Acada aiabica, Willd.: Lbouhinosa. 

Tab Babul. 

Bark of the root is used to flavour native spirits. See Vo). L, 25. 
a. A. ferrugiiieg, DC » 

The bark is employed in the distillation of arrack from jaggery 
{Beddom^), 

3. A. lencpphlcea, Wtlld, 

The b^k is used to facilitate the fermentation of spirits prepared 
from sugar and palm juice ; and at the same lime is supposed to increase 
the amount of the alcohol. See Vol. 1 , 53. 

4* Aconitum ferox, Wall,; Ramunculacbjb. 

Indian Aconite. 

The root of this and other Himdlayan species is used meduinally as 
a powerful narcotic, sedative, and also criminally as a pois^m. See V ol 
1., 84-92. 

5. AfUCtardioffl occidentale, It/iN.; Anacardiacr/e. 

Casubw-nut tref. 

A spirit is distilled from the succulent fruit-stalk, by the people at 
Goa See Vol L, 233. 


A Anamiita Cocculns, A.; Mbnisfbrmacra. 

COCCULUS INDICUS. 

The seeds contain a poisonous principle called purotoxtn. They aio 
intensely bitter and have been employed a*» a subsliiuie for hops m the 
manufacture of beer. They are also said to be used in Bomb.iy to in- 
crease the intoxicating effects of country spirits, sold in retail. See Vol 
L, 236 ; also Fish Poisons below, p. 327. 

^ 7. Areca Catechu, Linn . ; Palm/e 

Arbca, or Bbtbl-nut Palm. 

This palm is viewed as a name of Cochin China, the Malayan Penin- 
sula and Islands. It is cultivated throughout Tropical India; in Bengal, 
Assam, Sylhet, but will not grow in Manipur, and only indifferently in 
Cachar, Burma, and Siam. In Western India, below ajid abo\e the 
ghats, it flourishes. 

The following patticulars regarding the «narcotic properties of bctcl- 
nut have been taken from a paper read by Or. W. Dymock before the 
Bombay Natural History Society 

•• The areca or betebnut palm is supposed to be a native of the Malayan 
Peninsula and Islands, but is now met with only in a cultivated state. 

« Some idea of the consumption of betel-nut in India may be formed 
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from the fact that in addition to her own produce India imports about BETEL-NUT. 
^o400|000 TOunds of the nut from Ceylon, the Straits Settlements, and 
Sumatra. The exports are under 500,ooo]b, which to Eastern countries 
frequented by Indians, such as Zanaibar, Mauritius, Aden, China, &c. 

Bombay is the chief centre of the export trade. It has long been known 
rn the l^t that the fresh nuts have intoxicating properties and produce 
giddiness, and that the nuts from certain trees possess these properties to 
an unusual extent, and even retain thern when dry, the produce of such 
trees being knewn as Marjari supari or intoxicating beteUnut. Ordinary 
betel-nuts have undoubtedly a stimulant and exhiiarant effect upon the 
9\ stem, and are supposed to be aphrodisiacal. Marjari supari are pro- 
duced by a small numb<sr of trees in most betel plantations. These trees 
cannot he distinguished from the others until they bear fruit, so that not 
unfrequently accidents happen, from the nuts becoming mixed with the 
produce of the plantation before their presence has been detected. The 
intoxicating properties of the betel-nut are greatly diminished by heat, 
and consequently many people only use the red nuts of commerce, which 
have undergone a process of cooking. The only account of the Marjari 
supari in European works appears to be that of Rumphius, which agrees 
in every respect with the particulars related by betel farmers in the 
neighbourhood of Bombay. He says * Many of the fresh nuts have 
the* property of intoxicating and making giddy lho>(e who eat them, affect- 
ing them much as tobacco docs those who are not used to it. Some of 
the old nuts also cause, in those not addicted to their use, great oppres- 
sion on the chest and a sense of strangulation. These are called Pinanga* 

Mahohi * intoxicating pinanga,’ and are chiefly produced by the black 
v.iriety of areca, which some consider a distinct species. Intoxicating nuts 
maj lie known by the central portion being of a red colour when cut open. 

I have already observed that I do not consider this black areca to be a 
distinct species, but a variety of the tw'o species described by me, and 
found here and there amongst other trees— although some trees Certainly 
occur, all the nuts of which are intoxicating, especially among those belong- 
ing to this third variety.’ Rumphius adds that when these nuts have 
been eaten by mistake, cither lime-juice or acid pickles are the best -eme- 
dics. The above facts seem to indicate the return of a few plants an 
original wild form now extinct, especially as the unripe nuts of the ' est 
trees produce similar effects in a less degree. The betel-nut, in Sanskrit 
guvaka, puga, and kramuka^ in the vernaculars supari , when rapped in 
the leaves of the pip^-betel or pan, along with lime and spices fo. ms the 
bira or viVa, which is so much used by the natives of all parts of India, 
and is commonly presented by one to another in token of civility or affec- 
tion. It is also given in confirmation of a pledge, promise, or betrothal, 
and among the Rajpoots is sometimes exchanged as a challenge : thus 
the expression bira uthana signifies ‘ to take up the gauntlet,* or take 
upon oneself any enterprise ; bira dalna, * to propose a premium ’ foi the 
performance of a task : the phrase originated in a custom that prevailed 
of throwing a bira into the midst of an assembly, in token of an invitation 
to underttakc »me difficult aff.air, for instance, in the first .sftnx .'f the 
^'etalapanchavinshati, the king, when he sends the coiirtcsan to seduce 
the penitent who was suspended from a tree nourishing himself with <?moke, 
gives her a bira* Bira detsa signifies ' to dismiss/ * ither in a courteous | 
sense or otherwise. A hira is sometimes the cover of a bribe, and a b, ra 
of seven leaves (sat pan ka bira) is sent by the father of the bride to the 
bridegroom as a sign of betrothal. At marriages the bride or bridegroom 
.places a Vf'n or cigarette-shaped vira betw*een the teeth, for the other party 
to partake of by biting of! the projecting half i one of the tricks playeil 
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BETBL-NUT. on such occasions is to conceal a small piece of stick in this viri, so that 
the biting it in two is not an easy matter.^ The nut is also a constant 
offering to the gods at Hindu temples, and on grand occasions the bira 
is covered with gold or silver leaf. 

** According to the HUopaihsa the betel-leaf so constantly used with 
the nut has thirteen properties : it is sour, bitter, heating, sweet, salt, 
astringent ; it expels flatulence (vaiagkna)% phlegm {haphanasana\ worms 
{krimthara ) ; it removes bad odours, beautifies the mouth, and excites 
desire. Betel-nuts and leaves were known to the Greeks, the former as 
Hestiatoris or * the convivial nut,* which appears to be a rendering of the 
Sanskrit names in Greek : the latter was aoubtless the Malabathron or 
* Indian leaf,’ sometimes called simply ipan)^ and sold in rolls 

in a dried state. Dloscorfdes speaks of their being threaded on strings 
to dry, — a practice still common in Bombay among the Indian traders, 
who send the leaves to their friends in Arabia, Persia, and elsewhere. 
The passage in Dioscorides tv rut rs tt^pauerrov iral 6\OK\iiipov 

is probably corrupt, and <«hould be as suggested by M. Vergilius h to 
liaXaKll^uv rc adpauirroy ira) oXo/rXijpoy, a reading which he found in 
one manuscript. As regards the fabulous growth of Malabathron re- 
corded by Dioacorides, it was probably the Ime of some traveller who had 
seen the practice of burning tne jungle after the monsoon on the west 
coast of India. That Malabathron was not a cinnamon leaf is, I think, 
proved by Dfoscorrdes in his chapter on Cassia, describing its leaves 
like those of the pepper plant. Until very recently the betel-nut was 
considered by European medical writers to be simply astringent, and the 
intoxicating properties of the btra were supposed to be due to the spici *^ 
and leaf; but tne rapid progress of organic chemistry and physiology 
during the last few years has led to the discovery of intoxicating proper- 
ties in the nut, while Or. Kleinstuck has shown that thg essential oils of 
betel leaves are of much use in catarrhal affections, inflammations of the 
throat*, larynx, and bronchi, exerting an antiseptic action ; and has also 
used them with advant<agc in diphtheria. The juice of four fresh leaves 
diluted may be given as a dose when the oils are not readily obtainable. 

“ In i8b6, Herr E. Bonfibelon announced that the betel-nut contained 
a liquid volatile alkaloid, but did not describe its composition and pro- 
perties. As it seemed probable that the physiologically active consti- 
tuent was to be looked tor in this alkaloid, Herr Jahns was induced to 
investigate the subject more closely, and has reported the results recently 
to the Berlin Chemical Society. He found in the nut three alkah»ids— 
Arccolinc C* NO»; Arccaine H» NO* -f H»0 ; and a third alkaloid 
which could not be closely examined, as the quantity obtained was very 
smal^ ... 

, “ Of these alkaloids arccolinc is undoubtedly the active pnnciple of the 

L brtel-niit. It was found that full-grown rabbits died within a few minutes 
' after the subcutaneous injeclion of twenty-five to five milligrams of the 
h>drobroinide and hydrochloride; cals succumbed after the injection of 
ten to twenty milhgrams. The most dangerous action of , arccolinc con- 
• sists in the slowing of the heart’s action by small dosc;^, or even its 
' stoppage, as takes place with muscarine. Simultan^usly with the 
heart’s action the respiration aNo affected, causing a feeling of suffo- 
cation ; and purging .may take place when if is given in poisonous dos^ ; 
I a strong c<jntractiop of the pupil of the eye was observed. Atropine was 
j found to counteract the poisonous effects of the alkaloid, so that the 
1 addition of a seed or two of rihutura to the vira, as sometimes practis^ 
1 in India, is really antidotal. It was also found during the experiments 
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on animals that the organism may become gradually tolerant to the MAHUA 
poison of the areca-nut, as in the case of smoking and chewing tobacco.** FLOWERS. 
See Vol. 1., 298-301. 

8 . Balanites Roxburghiii Planch, ; Simarubeje. 

The bark yields a juice used as a 6sh poison. See Vol. 1., 363, also 
Vol. III., 366. 

Bassia latifolia, Roxb , ; Safotaceab. 

Mahua or Mohwa. 

The spirit resulting from the fermentation of the flowers is largely 
consumed by the natives inhabiting the area of country occupied by this 
tree. Mahua is, in fact, one of the chief sources of alcohol throughout 
the table-land of the central and southern portions of India. In official 
correspondence on this subject local auihoriiies have urged the facility 
which exists for illicit distillation and the practical inability of the exist- 
ing police force to check such a trade over the sparsely populated wild 
hilly tracts where the tree grows. The Chief Commissioner of the Central 
Provinces alluding to this subject wrote : — •* This tree occurs abundantly 
all over those provinces and the process by which spirit is distilled from 
the Mahua flower in the wilder priits of the country is of the simplest 
character— a couple of earthen pots and a piece of hollow bamboo, to form 
a tube, constituting the distiller's apparatus. Tlure is not a district in’ 
some portion of which spirit cannot, under these circumstances, be distilled 
illicitly without much fear of detection, and experience has proved most 
convincingly that unless the inherited taste of these people for this stimu- 
lant is satisfied by the establishment of shops within their reach, where 
they can buy laxca spirit, they will resort to illicit distillation, and render > 
themselves liable to tne penalties of the criminal law ** 

Some few years ago a considerable trade was done in exporting Mahua 
flowers, chiefly to Prance, but recent legislation which prohibits the import, 
has extinguished the traffic. Mahua flowers have, therefoi e, been show n in 
the table given at page 31Q, not because of (ho present value of Ine expoil 1 
traffic, but because of the immense importance of the flowcis, in tiic inter- 1 
nal traffic, in spirits and spirituous materials. For furtl er information sec i 
Vol. I., 409. ’ 

10. B. longpfolia, Willd. 

Mahua of South India. 

A spirit is also prepared from the flow'crs of this species. See Vol. I., 

416. I 

zi. Bhang, the Iccist injurious form ot Cannabis saliva (wh'ch see). ' 

12. Bojah, a kind of boor made fiom millets. See Eleusinc (Vol. III., 241) 
and Sorghum (Vol. VIJ. 

13* Boiassiw flabelliformis, Linn, . Pal.m.r. 

Palmyra Palm. • 

The toddy prepared from the fermented juice, or is largely con- 
sumed. The distillation of the tOvIdv \ields palm w’ine or arak. See Vol. 

I-.497- 

Z4. Calotropis gigantea, />V. .* Asi lf.pudac fa;. 

An inioxiccUmg liquor called Par is said to be prepared from this 
plant by the trilxss of the Wcstein Cihat.s. Sec in Vol. II., 47. j 

15. Camellia theifera, GrifY., TERNM'Rni:Mi\ChA:. * ! 

T fa. I 

See the article Camellia, Vol. II., 73-^5, also Tea, Vol. VI. 1 

XA Canavalia ensiformis, DC^ and var. virosa (the wild form) ; Legu- j 

MlNONAi, • ' 
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BiVdwood says i — ** This is a common narcotic in the Konkan. The 
pods are shred with French beans, boiled and eaten, when intoxication 
follows.” See Vd. II., 97. 

17. Cannabis sativa, ; Urticacbas. 

Indfan hemp. 

Ganjd, Charas, Bhangs Majun or Mdj urn 109-110, 1 13*118. 

The following brief account appeared in the Colonial and Indian 
Exhibition Catalogue and may be here reproduced, since in some respects 
it amplifies the facts already given in this work 

** Hemp is in India almost exclusively cultivated on account of its nar- 
cotic property. There are three distinct forms of the drug, vis., ganjd, 
charas, and bhang. These are used in ♦he various provinces of India as 
follows 

”(u) In Eastern Bengal the plant is cultivated for the agglutinated 
female flower-tops known as ganjd. This is sold in two forms — round and 
flat— and the drug is always smoked, a small quantity being mixed with 
tobacco. In 1883*84 2,493 acres were under This gave employ- 

ment to 1,972 persons and yielded 8,982 maunds. The cultivation, manu- 
facture, and sale is regulated by law. Permission is granted on license, 
and the produce is compulsorily placed in Government stores. There are 
two charges made by Government — a license to trade and sale, and a 
direct duty per mauna on actual amounts removed from store. During the 
year 1883-84 the Bengal Government realised a net revenue of *<19,73,713, 
oeing a charge of R335 a maund on amount consumed. The consumer 
paid from R16 to R20 a seer, or R640 to R800 a maund {eg., ji^b\ to ^80 
for 84ft). 

**\h) In the North-West Provinces the cultivation oi ganjd is pro- 
hibit^, but bhang or the young leaves and twigs are largely collected 
from the semi-wild plant. These are made into a gy enish intoxicant 
liquor «known as hashish. The supply of ganjd consumed in these prov- 
inces is imported from the Central Provinces, Bombay, and Bengal. 
Including the consumption in 1883-84 amounted to 6,690 maunds, 

which gave a total revenue of R5,53,356. There is no direct duty levied 
on amount consumed, and the revenue is raised entirely by farming the 
retail shops. The Gowrnment obtained in this way only per 

maund, while in some parts at least of these provinces the drug was re- 
tailed at the same price as in Bengal. 

*‘(c) In the PanjdbguMya is very little used, but the consumption of 
hill-grown bhang is very extensive. From Kashmir, Ladak, and AfgltAn- 
istAn charas is largely imported into the Panjab, This i.s a rcsinou.s-Iike 
substance found on the flower-tops and twigs, collected by rubbing the 
flower-tops between the hands or by causing men to run violently through 
the fields. The resin or charas adheres to thtir naked bodies and is 
scraped off. It is commonly reported that from NepAl a fine quality of 
this substance, known as momea, is obtained. Dr. Gimlette, Kesidenev 
Surgeon, Nepal, reports, however, that as far as Katifiandu and it-j 
nei^bourhcxxl is concerned the name momea is unknown except as 
applied to an extraordinary medicinal prep?iration in which human fat 
forms an in^ortant ingredient. (For further inforrnation see Vol. II., j i 5 * 
116.) Dr. Qimlette further states that is, in Nep^, prepared by 

rubbing the flower-tops between the hands. * A small amount of charas 
is produced in SindL by causing men clad in skins to run through the fields. 
The chief supply oi’ charas comes to India, however, frpm across the 
Panjdb frontier, and is conveyed under a permit system (but free of duty) 
nearly all over India. On reaching the frontier of Bengal it has, however, 
‘to pay the heavy import duty of R8 a seer. About 600 maunds of charas 
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are annually consumed in the Panjdb. but the imports are over 5,000 
maunds. As this large amount enters and passes over India almost 
quite of duty* it naturally affects most materially the Indian*|^own 
gnnjd bhang, Charas \s slrongtr th^n ganjd and fetches a slightly 
higher price in Bengal ; but in the ranj^b it is sold at R4 to R13 a seer 
(sli) : and in Bombay for about Ra a seer. The total revenue derived 
in the Panjdb from hemp narcotics was in 1883-84 only R 1,44,640, or a 
revenue of R31 a mauna on consumption. 

id) In Bombay ganjd is very extensively cultivated, the consumption 
being over 9,000 maunds, and the revenue only R 1,61,599, o** about R17 
a maund. There is no fixed duty, but the revenue is realised, as in the 
North-West Provinces and the Panjdb, by farming the retail shops. 
Ganjd is sold in Bombay at Ra a seer. 

** (e) In the Central Provinces cultivation rd ganjd on a large scale takes 
place according to a system very much similar to what prevails in Bengal 
The shops are farmed, but over and above, a fixed duty per maund is 
levied on amounts removed from the stores. The production m 1883-84 
amounted to 6,356 maunds, and the local consumption to only 768 maunds 
The total revenue realised from all sources amounted to" R 1,20,207, or 
R 168-7 per maund on amounts consumed locally. Removals from the 
stores to other provinces appear to pay no duty, so that exports from the 
Central Provinces may be put down in Allahabad free of duty, while from 
Bengal the same article pays R5 a seer to (iovernment. 

(/) Assam consumes annually a very considerable amount of Bengal 
ganjdf and the provincial treasury is credited with a large revenue there- 
from ; this in 1883-84 amounted to R363 a maund, the total revenue being 

Madras cultivates ganjd and bhang to a certain extent, and 
doubtless it imports these substances from neighbouring provinces also , 
but a separate account of the revenue derived therefrom is not published, 
so that the condition of the Southern Presidency cannot be compared with 
other parts of India. Hemp narcotics are apparently not consumed in 
Burma. ! 

** A very great inequality thus exists in the revenue derhed from ‘ "mp 1 
narcotics in the various provinces of India. The substance, in one or iher I 
of its forms, is more or less used all over India,— tithcr smc*kcd 2^ ganjd | 
and chara^t or consumed as hashish liquor, or eaten in the form of a , 
special sweetmeat, known as majun, the Ust two forms being prepara- 
tions from bhang. The total consumption in 1884 foi all India amounted 
to only 16,378 maunds, leaving, as shown by the published figures of pro- 
duction, 11,264 to be either in stock or consumed without pa\ipg dut\. 

" Intimately associated with the religious systems of Hinduism, hemp in- 
toxication has become an established luxury and has been inherited hjs 
the corresponding cbsscsof Muhammadans. 11 should be recollecled that 
habitual indulgence in hemp is nowhere so prevalent as h.abitual alcoholic 
intemperance. Hemp-narcotism does not establish the same irresistible 
craving as alcohol. The indulgence is rather accidental or occasional, 
than habitual, so that it is more widely diffused than might at first sight 
be inferred. The agricultural classes, who, of course, constitute the bulk of 
the population of India, rai^ly if ever indulge in hemp narcotics. It is the 
artizans, mendicants, and domestic servants who are the chief consumers ; 
the middle and upper classei partake of hemp only at certain religious 
observances, and even then but to a small extent. These facts necessanU 
'narrow the community who partake in this indulgence, and it is probable 
that a percentage of two persons in everv 1,000 of population would cxprAs 
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very nearly the number of consumers. The utmost that a man could 
smoke of ganjd per annum has been estimated at one and a half seers.” 

In a long ana detailed note on Excise Administration {published in the 
Supplement to the Gaeette cf India^ March tSgo)^ the Government of 
India traces the Bengal trade in ganjd from i868-6g to 1887-88. The 
main facts there shown may be briefly summarised ; — At the commence- 
ment of the period there were 4*073 shops licensed for the sale of the drug, 
at the close of the period 2,949. The revenue realised was in 1868-69 
RB,9S,240, in 1887-88 R3244,p7o. The amount consumed declined from 
8442 maunds to 6.550 maunas, while the incidence of taxation per seer 
increased from Ra 6 to R8*5. The report concludes " Notwithstanding 
the large increase of population which must have taken place between 1868- 
69 ana 1887-88, the number of shops for sale of ganjd has decreased by 
more than 27 per cent., and the consumption by more than 22 per cent , 
while simultaneously the revenue has increased by more than 150 per cent 
and the incidence of taxation per seer has increased by mo/e than 226 per 
cent.” 


18. Caryota urens, Linn. ; Palma. 

A toddy is prepared from the fermented sap. See Vol. II., 208. 

19. Chandu 

Opium or kafa boiled down, distilled and prepared in the Chinese 
fashion. 

20. Chaims. 

A peculiar form of the resinous narcotic of Cannabis sativa. It ib 
chiefly imported into India .across the PanjAb frontier. See Cannabis 
sativa. Charas-smokmg is desenbed b> Honigberger (Thirty-fi\e >cars 
in the East, pp. 152—156). 

22. Cissampelos Pareira, Linn.: Menispermace a. 

An ardent spirit is said to be distilled from the root of this plant m 
Garhwal. See Vol 11,327. 

22. Cleistanthus cblliniis, A. ; Euphorbiacra. 

In Chutia Ndgpur the fruit and bark of this tree are used as a hsh 
poison. See Lebidteropsis orbicularis, Muell ; Vol. IV., 616. 

23. Clerodendron serratum, Spreng. : Vbrbbnacea. See Vol. li., 375. 

I 24. Cocos nucifeim, Lmn. . Palma. 

r OCO \ NUT P\LM. 

The toddv and the fermented juice are largely consumed ; as aLo the 
spirit distilled from the latter. See Vol. II., 454-455- 

25. Coffea arabics, Linn. ; Rubiacba. 

C0I IFE. 

The reader should amsult the article in Vol. 11., 460-491. 

26. Datura fastuosa, Linn. ; and other species; Solanacba. 

Datura. See Vol. III., 29-43. 

27. Eleusine Coracana, Gartn.; Graminba. 

Afarnd. or A beer and spirit is made from thid millet which is 

known as hojah. See Vol. III., 241. 

28. Erythroxylon Coca, Lamk. ; Linfa. 

Coca. See Vol III., 270-277. 

29. Eugenia Jambolana, Lamk . ; Myrtacba. 

jvMVV. 

A spirit IS distilled from the juice of the ripe fruit, and in Goa a wine 
I is also prepared from the same. See Vol. II., 286. 
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30 * EnfdioiUa Timcailt, Linn.; Euphorbiacea. fish 

The milk is used to poison fish. See Vol. III.^ 302, also 366. POISONS. 

31. Fish Poisons. See Vol. III., 366. 

Mr. Hooper has kindly furnished the Editor with an extract from the 
Druggists* Bulletin for November 18^, in w'hich he published an account 
of the chief Fish Poisons used in India. One of the best known poisons 
of this nature, says Mr. Hooper, is Cocculus indicus (No. 6 of above list). 

The berries are made into a paste with boiled rice, and very small pieces 
uf the mass are sufficient to make fish, birds, and small animals insensible. 

The poisonous principle of these berries has been ascertained to be picro- 
toxine. In Jamaica the bark of Piscidia Erytlmna is employed for 
poisoning fish : the bark is macerated with the residue of rum distillation, 
placed in a basket and dragged up and down the river till the fish are 
intoxicated. The active principle is similar to picrotoxine. In the South 
Sea Islands quite a different drug is used for this purpose, vie., Lepi- 
dium piscidium, a kind of cress which possesses an exiremely pungent 
taste. The effects of this drug are to cause the fish to float on the suKace 
of the water in a helpless state of insensibility. But besides Cocculus in* 
dicus already mentioned, there are other fruits, barks, and roius, Mr. 

Hooper tells us, that arc employed in India as fish* poisons. The seeds and 
bark of Mundalea suberosa are so used in Southern and Western India. 

The bark of Walaara piscidia also acts effectually. 

Randia dumetorum IS an old-fashioned fish-poi^n which is used from the 
Himdlayan Tarai southwards. For this purpose the pulp from the inside 
of the fruit is utilized. Crotalaiia paniculata has recently been brought to 
light as a fish-poison used in Tanjore. So also the fruits of Diospyros 
montana have been stated to be employed for that purpose in Travancore. 

Mr, Hooper adds, however, that he is disposed to think there must have 
been some mistake, as no poisonous principle could be detected in them. 

The seeds of the Barriugtonias, Mr. Hooper informs us, arc used in.South 
India for killing fish, as also the following : —the bark of Flueggea Leu* 
copyrus ; the bark of Securingea obovata ; the bark of Berberis aristata ; 
the fruit-pulp of Gjuocardia odorata ; the root of Millettia pachycarpa ; 
the leaves of Macaranga, various species ; and the flower-head:. '>f 
Splaathos Acmell. 

It may be added that the peculiar principle Sofonin is contained rn 
several of the above drugs though their special use has been discovered in 
remote parts of the globe and they belong ^o widely different n »lural 
orders of the Vegetable Kingdom, Fish captured through the effects uf 
that poison would not be unwholesome as human food. 

32. Flueggea microcaipa, BL: Eufhorbiace.«. 

Syn. — Phylianthus vikosus, Boxb, ^ .... 

Included in O’Shaughnessy’s list of narcotics. The bark is said to in* 
toxicate fish. 

33- Ganja, 

The chief narcotic of Cannabis sativa (which see) ; chiefly prep.ved 
in Bengal, the Central Provinces, and Bombay. It is smoked like upium. 

34 * Grewia asiatica, Linn. ; Tiliace^e. 

Phalsa. 

The fermented luice of the Vuit is drunk as a beve^a^e. See Vol. IV., 

178. 

35 * Hashish. 

A green narcotic beverage prepared from bhang. See Cannabis sativa. 

S^^Hoidenm vulgare, Linn. : Gramineae. 

Barley. 
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This grain is largely employed in the preparatiori of beer and spirits. 
See Malt Liquors, Vol. V., 128 

37. Humultts Lupulns, Linn.; Urticacbjb. 

Hops. 

Contains a narcotic and also a tonic principle which give to beer its 
peculiar odour and flavour. See Homnlus, Vol. IV., 302 ; also Malt Liquors, 
Vol. V., 130. 

38. Hj^oc^os venenata, Garin, also H. Wightiana, BLs Bixiuvje. 
This fruit acts as a narcotic poison, and is used to intoxicate flsh. Sec 

Vol. Ill,, 366, also Vol. IV., 308. 

39. Hyoscyamua niger, Linn. ; Solamacb.s. 

Hbkbanb. 

Sedative, anodyne, and antlspasmodic. See Vol. IV., 319, 

40. Ilex paragnayensia, St. Nefainj luctNaje. 

Mate or Paraguay Tea. 

See Vol. IV., 328. 

41. Kapha or Kafa ; see Madak. 

4a. Lactuca Scariola, Linn,, var. sativa, Ltnn ^ ; Composite. 

Lettuce. 

The inspissated juice, known as lactucamiin, acts as a sedative, and 
has been r^ommended as a substitute for opium. See Vol. IV , 570. 

43. Laaiossphon eriocephalus, ; Thyme lac b as. 

Syn.— L. spBciosus, Dcfa, 

Leaves and bark are poisonous and are used to kill flsh. See Vol. 
HI.. 366, also Vol. IV,, 589. 

44« Lebidieropsla orbicularist MulUArg,^ see Clelstanthna coUinus, Benth, 
45. Ligustnim Roxbarghil, Clarkt ; Oleacbab. 

In S^th India the bark of this tree is put into the toddy of Caryota 
orens (birly^mar) to accelerate fermentation. See W9L IV., 646. 

48. Lolium temolentoffl, Linn, ; ORAMiNBiB. 

Darnbl« 

The grain of this grass has from very early times been regarded as an 
acro-narcotic poison. Recent experiments tend to show that this is due 
to the grains becoming ergotized, and that healthy darnel seed is innocuous. 
See Vol. V., 90. 

47. Loranthus loogifloma, Desr,, var. falcata, Loranthacba. 

Bark of wood used in Kinara instead of betel-nut. See Vol. V., 92. 

48. Madak. 

A narcotic preparation made by boiling down and inspissating the juice 
of opium or kaphd. Kapha or kafa is the juice of opium collected on 
rags. It is largely smuggled. See Papaver tonmiferum. (Vol. VI.) 

^ 49. Majuu or Majum, 

' A sweetmeat rendered narcotic by the addition of Bhang. See Cannabis 

Mttva. Honigbergar says this sweetmeat in his lime was largely used in 
Turkey, Arabia, India, and Egypt. 

511. Malt or Fermented Liquort. 

Bibr, Ale, Cider and the Indian EauivALSN^rs. 

The reader should consult the article Malt Liquors (Vol, V., 124— 
as also the remarks in this enumeration , regarding E^euaine, Hordeam» 
Ofysa, Sorghufi), Ac. The following table and comments on the Beer 
trade of India is taken from the Memorandum on Exdse Administration 
(Published m the Gaaetie, March isi, iSgo)-, it may be read in amplifica- 
tion of the article on Malt Liquors more especially of the table at page 
140:— 

N. IS 


The Table helovt furnishes information regarding the Consumption of Beer in India since iSjy 
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uSvSrs. 


Narcotics and Dmga. 


The Memorandum commenting on these figures states These 
figures do not bear out the assertion that the increased consumption 
oT beer Ms Native and not English,’ The consumption of bc^ by 
the British troops in India has increased. This is not necessarily 
inconsistent with Mr. Oaine’s assertion that the British sQldier is more 
temperate than formerly, as the quantity of beer supplied to the British 
soldier by the canteens only represents a portion of the total consumption 
of liquor by the army, and there has been an increase in the number of tht 
troops from 60,000 to 70,000, dating from 1885; there has also been a 
marked decrease in the consumption of spirits by British soldiers. Natives 
of India as a rule do not drink beer made after the European method, 
but there is a considerable and increasing European and Eurasian populn* 
tion in India, and increase in the consumption of beer by the general 
population is almost entirely confined to these classes {Memorandum on 
Excise Administration), 


51. Meconopsis aculeate, ; Pap c BA. 

The roots are reputed to be exceedingly nAXcoixe {(yShaughnes^y)^ Sec 
Vol. V., 197. 

52. Melodians mooogyuus, Roxb. : Apocynacba. 

Syn.— Nerium piscidium, Roxb, 

The leaves, wood, and root contain a narcotic poison. See Roxburgh 
FI. Indn, 244t regarding its action as a fish poison. See also Vol. V., 220, 

53. Momea or Mumai, see Cannabis sativa. 

54* Mnndulea soberosa, Benth, ; Lkoumin'osa. 

The leaves are used as a fish-poison. See Vol. 111 ., 366, also Vol. 
V., 288. 


55- Nerium odonun, Soland . ; Afocynace a. 

The root, bark, and leaves contain a powerful narcotic poison. See 

p. 

56. Nicotiana Tabacum, Linn,^ and rustica, Linn , ; Solan ace a. 

Tobacco: 

See Vol. V., pp. 341 to 428. 

57. Osyria arborea, WalL : Santalacea. 

The Himalayan substitute for Tea. 


58. Oryza aativa, Linn , ; Graminea. 

Rice. 

It is perhaps unnecessary to refer in any detail to the fact that rae 
one of the chief grains employed in India in the preparation of Malt or 
Fermented Liquors (Pachwat) (see Vol. V., 124 — 140) or in the distilla- 
tion of spirits. (See p. 332.) In addition to the passages of this work 
just cited, the reader snould, however, also consult the article Oryza 
sativa. The following quotation will exemplify the case with which both 
a sort of beer and a spirituous liquor may be prepared, and will thus 
convey some tangible idea of the importance of rice as one ol the Indian 
sources of alcohol ; — 

** The preparation of rice beer presents no more difficulty than the infu- 
sion of a pot of tea, and has this additional facility that, whereas tea, 
under the circumstances in which we most know it, is an imported product, 
which has to be purchased, rice is the staple food of the country, 
being cultivated and stored in large quantities, every Kachan ana every 
Mir? has it always at hand. The mode of preparation ii^ to steep rice in 
water for two or three davs, then boil it with certain herbb, which act as a 
yeast, and the result is beer. It is rarely sdld,* each person manufacturing 
his own supply, and borrowing from his neighbours if he falls short.” 
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** Paehwai is manufactured so simply that the process is only a little 
more complicated than the preparation of rice for ordinary meals or the 
brewing of a pot of tea." It should be noted that the rice-beer is some- 
times made to undergo a further process of distillation^ and the distillate 
is called pkatika. It is almost as cheaply and simply made as the rice* 
beer itself ; take two earthen-ware pots ; in one of them put the ricc-beer, 
and on the lop of it stand the other pot, first knocking a hole in the bottom 
of it. Stand a saucer on the bottom of the higher pot» and stop the 
month of this pot, with a vessel made in the shape of an inverted cone 
and filled with cold water. Now set the whole thing on a fire. The 
fumes rise, through the hole, into the upper jar, are condensed against the 
cold inverted cone, and drop into the saucer in the form of spirits ” “ If 
people want to obtain spints, they can do so either by getting smuggled 
spirit from the hills, or by brewing and distilling for themselves by 
methods with which thw are quite familiar, and which are very cheaply 
and easily available ** (Extract from a Memorandum by the Chief Com* 
missioner of Assam)m Foi further particulars consult the paragraph be- 
low on Spirits. 




^ Pachwii. a kind of beer made from rice ; see Oryza tativa above. 

6o. Papayer flomiiifettBmif Unn,; Papavbracea. 

Opium. 

See Vol. VI. 


6x. Pegannm Hannala, Unn, ; Rutacsjb. 

Recommended as a substitute for opium. See Vol. VI. 

ба. Phoeniz sylveatris, Roxb, ; Palm«. 

Wild Datb-palM'. 

The sap is fermented into tcxldy. See Vol. VI. 

63. Picrasma qnaasioidea, Bann. ; Sim arubb a. 

Indian Quassia. « 

Bark used like the officinal quassia to kill insects. See Vol. VL 

64. Piper Betle, Linn. ; Pifbracbjb. 

The leaves act as a mild stimulant n^hen chewed, together with lime and 
Areca nut. See Vol. VI. 

6$. Pistacia iotegeiTifiia, J. L, Stewart: ANACARDi^dzA. 

According to O'Shaughnessy (Beng, Pharm.^idf) the leaves and seeds 
of this plant are narcotic. See Vol. VI,, Pt. I. 

бб. Pruxiiia Amygdalns, BailLj Rosace.s. 

Almond. 

The kernels of this and of the apricot (P. armeniaca), also the leaves 
and kernels of the Bird Cherry (P. Padus); the Himalayan Cherry (P. 
Puddum) j and the leaves, flowers, and kernels of the pdbch (P. peisica), 
contain varying quantities of prussic or hydrocyanic acid. See Vol. 


67. Rhododendron arboreum, Sm. : Ericacb/b. 

The leaves and flowers of this and other Himalayan weeies contu.Uf a 
narcotic poison, which proves fatal to sheep and goats. The honey of bees 
vftiting Rhododendrons is also often poisonous. See Vol. VI., Pt. I. 

68, Ruellia suflhiticosa, Boxb. Acanthacb JS. 

See Vol. II., 259, also Vol. VI., Pt. 1 . 

^ ^chanim olfidnarnin, Zina.; Graminb^. 

The spirit known as rum is obtained chiefly by the distillation of the 
uncfystaliisable portion of the expressed juice of this plant. 
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70. Saphun indiciimi Willd. ; Sopborbiacbjr. 

The juice acts as a narcotic poison^ and the seeds are used for intoxi- 
cating fish. 

71. Solamun nignuBt Linn. : SoLAMACBiR. 

Employed as a narcotic by the hakims. Contains solanine united 
with malic acid. The fruits are very dangerous, and act in the same 
manner as those of belladonna. The extract of the whole plant acts like 
lactucanum { 0 *Shaughn€ssy)^ 

7a. Sorghom vnlgare, Pers * ; Gramiiibjb. 

JowiR. 

In Toona a native beer, called hoja^ is brewed from jovtdri grain 
malted, and bhang is added as a substitute for hops {Dala. & Gibs,), See 
Eleuai&e Coracaaa, Garin. (Vol, III., 241), and &rghum (Vol. VI.). 

73. Spirits or Alcohol. 

Space cannot be afforded here to deal with this subject in detail, and the 
reader is, therefore, referred to Spirits in Vol. VI., and the article Alcohol, 
Vol. I., 161-162, where fuller particulars will be found. It may be explain- 
ed that any study of the traffic in spirits must be reterred to at least two mam 
headings, ets., locally prepared spirits and imported spirits. The former 
is distilled from many substances, but chiefly from the following : -Bassia 
latifolla flowers, mahua ; Borassus flabellifoiniiis, tan juice ; Caryota urens, 
toddy; Cocoa nudfera, toddy; Elensine Coracana, marua, millet ; Hordium 
vttlgate, barl^ ; Oiyza sativa, rice; Phoenix ^Ivcstris, date-palm toddv , 
Sacchanim offidnarra, sugar-cane, rum ; and Sorg^hum vulgare, jemar, 
millet. For details of the various metheds of distillation from these pro- 
ducts, the reader is referred to the remarks in their respective places in 
this review of narcotics, as well as to their separate places in the various 
volumes of this work. The following passage may, however, be here given 
as exemplifying the ease with whicn alc^olic l^ecpges can be, and 
doubtless are, prepared outside the limits of excise control : — 

Extract from a MinuU forwarded by the Government of Bombay p 
to the Government Indta, 

** When illicit markets for toddy were opened in all directions, and tap- 
pers were allowed to take or send their toddy to any shop or distillery they 
pleased, the transport regulations broke down, and any one who wanted 
toddy for illicit distillation was able to carry it where he pleased on the 
plea that he was conveying it to some shop or distillerv. How greatly the 
facilities for illicit distillation were thus increased will oe understood when 
it is remembered that any pot of fermented toddy can be converted into a 
ready charg^ still, and that distillation can be set going anywhere within 
the space m less than five minutes. All the apparatus necessary, besides 
the pot of toddy, is an earthen saucer, and a little wet earth wherewith to 
close tightly the mouth of the pot and a sm^ll bowl to be placed floating on 
the surface of the toddy in the pot. If a pot of fermented toddy thus 
treated is set to boil, and the saucer closing its mouth is kept cool by pour- 
ing watermen it, the spirit given off from the boiling toddv In the sha^ of 
steam is condensed on the underside of the saucer and drips from the sau- 
cer into the bowlfloating on the toddy ready to receive it.< Two or three 
bottles of strong spirit can thus be made in a couple of hours from an 
ordinary sixed pot 6 f toddy. Distillation oi this kind caif be carried on 
anywhere, in the houses or in the fields, or in the jungles ; wood and water 
are plentiful in all these coast talukas. It was the custom of the whole 
countryside to make toddy spirit in this jpriihitive fashion before reforms 
were taken in hand in 1877-78. In those days such stills were in almost 
daily use in every village and hamlet of the toddy-produdng tracts.** 
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The following table fives a complete statement of the liquor and drug 
traffic in Bengal— the largest and most densely populaiM province of 
India : — 

** The number of shops for the sale of all kinds of liquor and drugs in 
Bengal is shown in the following table for each year since 1870 


SPIBITS. 


Year. 

DiatiUed 

Liquor. 

Drugs. 

Tarf. 

Pacbwaif. 

1870-71 

. « 


• 

8,193 

15,565 

21,670 

1.687 

1871-72 

0 * 


• 

8,937 

16,615 

21,689 

I^IS 

i 87 a -73 

• a 



7 »a 7 i 

17,119 

22,351 

>,844 

>873*74 

e a 


a 

6,812 

10,975 

22,873 

2,006 

•874-75 

* • 


a 

«,isa 

9,240 

19,424 

1^3 

i 875 - 7 « 

• * 


a 

5,294 

7,424 

19,265 

18.844 

1,661 

1876-77 

« • 



S ><83 

7,092 

•»*77 

1877-78 

. . 



5,267 

7,248 

19,07; 

1 , 7*7 

1878*79 

1879-80 

a • 

e • 



6,751 

6,878 

6,999 

6,877 

19.048 

2 »,S 79 

1,739 

3,066 

1880-81 

• a 


• 

7*369 

7, 145 

25,563 

30,268 

2,034 

1881-82 

a a 


a 

6,874 

6.796 

3,135 

1882-S3 

• • 


e 

5,634 

6,499 

30,311 

2, >59 

1883-84 

• a 


a 

5,740 

6,513 

20,138 

2,359 

1884-85 

• a 


a 

5,502 

6,291 

* 9,577 

2, Its 

1885-86 

a • 


a 

5.298 

6,005 

19,555 

2,162 

1886-87 



a 

5,310 

5,922 

* 9,471 

2 ,« 9 S 

1887.88 

• a 



5.1 >2 

6,059 

10,051 

2,157 

1888-89 

• a 



4»589 

6,092 

18,467 

2,203 


** It will be observed that since 1870-71 the number of shops for the sale 
of distilled liquor has been reduced by or more than 44 per cent ; 

the number ot shops for the sale of dru^ has been reduced by q473> or 
more than 60 per cent ; the number of shops for the sale of fart has been 
reduced by 3«so3, or more than 10 per cent. ; the number of shops for the 
sale of padmmit or rice-beer, has been increased by 516, or more than 23 
per cent.’* (SuppUmant to th§ Gaaetie of India^ March jst^ i 8 go.) 

The figures for the other jmvinces show a similar result, via., incrc.^•ed 
taxation and diminished facilities for obtaining alcoholic beverage 'tnd 
drugs. By tari is meant the fermented juice of the palms enumerated 
above^ ana by pachwai a kind of beer prepared from rice. 

The main facts regarding the traffic in imported spirituous liquors 
is shown by the remarks which may now be given from the official 
report which has furnished the chief data for the account here given of 
narcotics 

Importation of Spirits into British India Sea from Foreign 

Countries^ • 


During 

Quantity. 

Amount of 
Gustonis duly 
realised. 

Rate of duty 
per gallon «i 
London piM. 

' ' 


Gallons . 

:u. 

ft 

'870-71 

461,333 

• 184.309 


' 87 i* 7 » 

'* 7,*73 

671,626 

723,609 

167.4*7 

184,068 

(' * 

1 * 73*74 

608,824 

193,261 

\ 

*• 74-75 

^74,987 

215,240 

j 
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Importation of Spirits tnis British India. — continued. 


During 


1875-76 

1S76.77 

1877- 78 

1878- 79 

1879- 80 

1880- 81 
i88t-8j 

1883-83 

1883- 84 

1884- 85 

1885- 86 

1886- 87 

1887- 88 

1888- 89 


Quantity 


Gallons. 

704,874 

654*887 

; 37 f 7 i 4 

6 q 2 » 3 S 4 

8 M .334 

848,238 

84^*739 

949,169 

894,420 

857,970 

936,984 

1,064,386 

1,084,487 

1,119,367 


Amount of 
customs duty 
realised. 


Kx. 

225,667 

255,128 

286,847 

321,846 

307*905 

337*497 

353.624 

355.210 

344,993 

363.07s 

429,708 

462,935 

482,854 


Rate of duty 
icr gallon ot 


per gal 
Lofiduo 


proof. 


Rx.wio rupees or the conventional pound sterling. 

** It will be seen that in 18 years the rate of duty has been increased by 
66 per cent , and that, nevertheless, the quantity consumed has increased 
by 148 per cent, and the revenue by 161 per cent. 1 he fact t^at the rate 
of increase of revenue is not proportionate to the increase in quantity and 
in duty is an indication that the spirits now imported contain on an aver- 
age less alcohol per gallon than in Rmcr years. In quantity of pure al- 
cohol imported tne increase is about 90 per cent. The increase of the 
Excise Revenue proper, 1 0., excluding the duty on imported wines, spirits, 
and beer, between 1870-71 and 1888-89, has been from Rx. 2,374465 to 
Rx. 4.705,346, or an increase of 98 per cent., against on?bf 161 per cent, 
in the case of imported spirit. 

**The fi^fures wo have just given show clearly that an increase in the 
revenue denved from excise, or even in the quantity of liquor consumed, 
does not necepsarilv indicate any relaxation of the restriction on the liquor 
trade. We have adopted what is admitted to be the most efficacious means 
of restricting the consumption of imported spirits by imposing a high duty 
and raising the rate from time to time. The imports nave, nevertheless, 
increased s and the increase has been greater, proportionately, than that q£ 
the Excise Revenue proper. We believe that a portion of this increase is 
due to the higher rales of duty gradually impost on spirit manufactured 
in the country which have made itjpossible for imported spirit to compete in 
some places with country spirit. If wo are correct in this conclusbn, there 
cannot have been any stimulus of the sale of country spirit by reducing the 
cost at which it may be procured. But apart from that, the point we ^ ish 
' to bring out is that the fact of an increase having taken place in a similar 
branch of revenue where we have admittedly adopted the best possible 
means of restricting consumption is sufficient to show that a mere increase 
hi the Excise Revenue is not a ground for condemning our cttcise adminis- 
tration** {Memorandum on Excise Administration pumisked by the 
Qovernmsnt of India in the Gaeettet March ssif rS^o), 

74. Strychnos Nux-voquea, Ltnn. : Loganiacr^. 

Nux-Vomica. 

Thetiark and seeds contain strychnine and brucine. Sec Vol. VI. 

7 S* ‘TdrL ^ . 

The juice of certain i^ilins which is consumed as a kind of beer or dist nl* 
fd in the preparation of -p«nts. See BonuMHi, Cenrota, Cocoa, Pluenix, &.c. 

.K. 15 
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76. Thodbroma Cacao* Linn* ; STaacutiACtJB* 

Chocolate. 

See Vol. VI.* Pt. II. 

77. Tailliroi^ Sttberota* DC*, see under Fish-poisons* Vol. 111 .* 366 ; also 
Mnmiulea auberoaa* Benth. p. 28S. 

78. Viacom monoicum* Roxb. s Loranthace a. 

Specimens taken from Niix-Vomica trees in Cuttack were found to 
conuin airychnme and bnidne ( 0 *Shavghnessy, Bmg. Dispens., 375). 

70, Vitia Tinifera, Linn. ; Amfblioe^. 

The Gape and Wine, Brandy* &c. See Vol. VI., Pt. II. 

80. Walaura piacldia* Roxh. ; Mbliace/b. 

The bark is used in the Circars for poisoning fish. See Vol. VI.* Pt. 11 . 

81. Withania aonmifera* Dun. ; Solanacb^. 

The leaves and stems are supposed to be narcotic and diuretic* and 
by some are considered to be the Stiychoos hypnoticna of Dioacorides. 
See Vol. VI.* Pt. I. 


EXCISE SYSTEM IN AND REVENUE FROM NARCOTICS. 

This subject i$ perbapa referable to three main headings: Liquors, 
Opium, and Drugs* $ 4 ^.^ Bhang, Ganjd, See. In the present brief ^etch 
of the Indian Excise System it is unneccssa^ to do more than deal 
with the main features of Excise as affecting Spirituous Liquors. In- 
formation regarding Opium will be found in the article Papaversommfenim 
and of Indian Hemp in the remdlks above under Cafmato sativa* also 
in Vol. II.* 103-iao. This isolation of Opium and Indian Hemp is 
the more necessary since the major portion of the Opium revenue is not 
returned as Excise. The items of opium hich do appear in Excise are 
the duty and the license fees obtained from the right to sale and from the 
amount consumed in India. • 

The Government of India in its Memorandum on Excise Administra- 
tion (to which reputed reference has been made) points out that there are 
numerous difficulties which prevent the adoption of a uniform systeni with 
indigenous liquors* but that these difficulties do not exist with imp* <ted 
beverafles. The system that would be preferred* were uniformity pos.« ble, 
would Be the imposition of a fixed duty per gallon of spirits proportionate 
to the alcoholic strength. This is known in its simply form as the Central 
Distillery system, bemuse under it all liquor is distilled at a public distil- 
lery, centrally situated with reference to the tract to be supplied* and 
watched by a preventive establishment appointed by Government. No 
liquor is allowed to leave the distille^ until the duty nas been paid. The 
history of Excise Administration in India shows that the line of progres- 
sion has been from the Panning system* inherited from the Native Stata 
which preceded British rule* towaras a system under which each- gallon 
of spirits pays a fixed duty. The earliest system* that of uncontrolled 
farming, the farmer paid a lump sum for the right to manufacture and 
sell liquor in a special tract of country ; there was no limit as to number 
of shops and he made what profit he could out of his farm. The next 
• step uas the limitation of the number of shops. A further step was the 
establishment of the outstjjl* under which only the : ght to manufacturo 
and sell at a specified shop is granted. The chief'objcction both to Farm- 
ing and Outstdl systems is that there is no con^l over the rate of duty 
per gallon* and, consequently, it may be to the interest of the farmer or 
licensee to steadily lower prices. It then b€^Domcs necessary to consider 
whether an attempt can be succCtefidJy made to establish a iystem ondpr 
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BBIWD& which each gallon of spirits shall pay a fixed duty. This may be done 
roughly and Imperfectly by Umiti^ the capacity of the outstill and fixing 
a nunimum rate of duty for the right to work the outstill. If the outstul 
can only produce a certain fimobtf of gallons of spirit in the month and 
must pay a certain tax every m^tht we know that each gallon of spirit 
will bev» at least, a certain rate of duty and cannot be sold below a certain 
price. The practical difficulty in the way of securing this result is the 
facility which the licensee possesses for distilling in a still other than that 
which has been licensed. This difBcnlty is in some cases insuperable. 
A perfect remedy lies in the establishment of a Central Distillery system, 
but unfortunately the practical experience of years, and the^ results of 
many experiments, have shown ttiat it is impossible to maintain this 
system in all parts of India. 

Under the Farming and Outstill systems the interest of the monopolist 
is enlisted for the suppression of illicit distillation, and sources of informa- 
tion and means of detection are available to him which are not accessible 
to officials. This is not the case under the ordinary Central Distillery 
!^*8tem. Under that system it is to the interest of the distiller both to 
distil illicitly outside the distillery and to smuggle liquor out of the dis- 
tillery without payment of duty. The shop-keeper and the subordinate 
officials share the profit. Thus it was proved in the course of a judicial 
enquiry in the Gya District of Bengal that out of the spirit made at one 
outlying distillery only one gallon out of three paid duty to Government, 
the duty on the second being retained by the preventive officer, who 
allowed the distiller to take out every third gallon tree. 

•*The key to the numerous aiwr complicated systems of Excise which 
prevail in different parts of British India lies in the fact that they are 
attempts to combine the monopoly and fixed duly system with the object 
of securing that every gallon of spirit shall bear a ceruin rate of duty in 
places where it is not possible to work the fixed duty S 3 rslem in its simplest 
form ** {SuppUnuni to the GauHit cf India, March ut, i8go). 

The Government of^lndia in its Resolution on the Mmorandum on 
Excise Administration exhibits the reasons why a Centra] Distillery system 
lias not been universally adopted. These argunrents may be here sum- 
marised 

/if— Where the quantity of liquor consumed js small, the cost of a 
central distillery, and of an esiablmment to guard it and to prevent outstill 
distillation, is prohibitive. 

and— It is found impossible on the scale of pay which can be given 
to obtain for those establishments men who arc thoroughly trustworthy. 

jrd— The means of communication are too defective, thus prohibiting 
the transport of liquor from central distilleries to remote and rural popula- 
tions. Msides. the less harmless beverages cannot stand the eltects of 
^ climate and handling on being carried from one place to another. Any 
attempt, therefore, to enforce a central distilling supply would be to force 
the pwple to use stronger alcoholic drinks instead of the locally prepared 
beers or mild liquors which take the place of beer among the people. 

The ditfitVilty of preventing illicit distillation is y/pey great. The 
Govemmetift on this point remarks Tteking Assam as an example):— ** In 
nearly the whole of Assam we must be content with enforcing direct 
strktions on the sale pf spirits, sale to the public being a ti^nsaction which 
cannot be altogether concealed, while distillation maybe carried qn in smet 
without fear ordetection/* The di^ulty d prs\»ennng N eti w States from 
sending )i<]uor into British territory is also very great, aed illicit transac- 
tions in this direction are of no mean importance 
# Even in provinces such as Bengal wnere the Central Distilling system 
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has for some time been In full operation, smuggling prevails to a large 
extent. This is especially the case in districts where the makua tree 
abounds, in thinly-peoplra tracts or in centres inhabited bv the lower 
classes. In cities it occurs but to a small extent, the excise administration 
being there able to control the traffic. 

The extent to which the Central Distillery system has been enforced in 
the various provinces of India may be learned from the following para- 
graphs 

** It was between iB6o and 1864 that the Central Distillery system was 
generally mtroduced into Bengal and the Upper Provinces of India. 

** In the Province of Bengal it was found necessary to abandon the 
Central Distillery system in a mw places very shortly after it was introduced. 
It was also found that the high uniform rate of duty could not be enforced 
in all places where the Central Distillery system was maintained. The 
choice, therefore, lay between a low uniform rate of duty and a scale vary- 
ing from place to place. The latter alternative was adopted. The sub- 
sequent substitution on an extensive scale of the Outstill for the Central 
Distillery system after 1877 was not made without cause. The objections 
to the Central Distillery system were obvious, and it was hoped that certain 
advantages, such as the suppression of fraud, of illicit manufacture and 
smuggling, and a consequent increase of revenue would be obtain^. 
These advantages were actually secured, but the change was accompanied 
by the removal of the restriction on the capacity of outstills, and an 
increase of drinking followed which has rendered it expedient to return to 
the Central Distillery system where practicable, and to impose various 
restrictions on the outstill system where ii must be retained. 

" In the North-Western Provinces certain tracts had to be removed 
from the operation of the Central Distillery system, ond though the uni- 
form rate has been retained, this has only b^n rendered possible by fixing 
the rate at a comparatively low figure, and increasing the numbers of 
shops so as to reduce the temptation to illicit practices. 

*• In the Panjib, the Central Distillery system has been introdiflced, and 
with two trifling exceptions, maintained throughout the Province, the rate 
of duty is high, and it is practically uniform ; on the other hand, illicit dis- 
tillation apa smuggling are more common than in any other Province, 
and the number ofshops for the sale of liquor has been increased, th i 
there is still only onesnop for the sale of liquors of all kinds to ne.i ly 
10,000 of the population. 

“ In 1878 the Central Distillery system was pnerally introduced in 
Bombay, but it was found necessary that it shoula be accompanied with 
the grant of monopolies and with a ‘minimum guarantee,* the amount 
of the guarantee being fixed by competition. The systein of a * mininnum 
guarantee ' fixed b\ competition is now being altered, as it was found to 
be open to objection in some respects. , . . 

In 1869 the Central Distillery system began to be introduced in Madras 
It was accompanied with various conditions and special provisions, ana 
has since been extended to nearly all the districts of the Presidency, having 
f ow devolved into a system which is almost the Central Distillery '.ysicm 
in its simplest form and with a high rate of duty. The success of the sys- 
tem adopted in Madras is, however, accompanied by a large number of 
{Memorandum on Bxcis 9 Administration). . 

Concluding its Resolution on the mformation^couccted from all parts 
of India (from which the Mtmorandum on Excise Admtnistraitou was 
compiled), the Government of India expresses the policy it has pursued , 
and intends to continue in these words . r 

•*Thc practical measures which we propose to adopt in future in 
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ftirlheiaiice of our declared policy compri9e--(i} the abolition of the Farm- 
ing or Oulstiil systcnm in pieces where it is found practicable to do so ; (2) 
the gradual introduction of the Central Distillery system in its least com- 

{ ilex form ; (3) the imposition of as high a rate of duty on country liquor as 
t will bear« subject to the limitation that such duty shall not exceed the 
tax levied on imported liquor ; and (4} the restriction of the number of 
shops. Where the Outstilf system is retained, we shall, as far as possible, 
enforce the limitation of the capacity of the still, and in some instances 
a minimum selling price. 

We do not anticipate that the carrying out of this policy in a rational 
manner and with reasonable regard to the circumstances of the country 
will lead to any loss of revenue. On the contrary, we believe it will be 
as successful from the financial as from every othw point of view.’* 

The gross receipts for spirits, wines, malt liquors, opium, and drugs, 
&c., returned under the Excise Department and for the corresponding 
imported articles under Customs may be seen from the following table 
which gives the figures for the past five years 


CUSTOUS DUTY. 


1884- 35 

1885- 86 

1886- ^ 

1887- 88 . 

1888- 89 

Matt Liquor. 

Spirits. 

Wines and 
Liqueurs* 

Opium. 

Total. 

R 

8,138 

10,71a 

13,178 

l 5 >»oS 

R 

3 ^ 4*995 

3.83.075 

4,39,708 

4 . 63,935 

4.83,854 

R 

49,658 

46,961 

47 , 7 ^ 

51,678 

50,334 

R 

386 

438 

354 

305 

R 

4*01,546 

4,18,443 

4 , 88,634 

S.38,045 

1,14,019 


Excise. « 1 

Total revenue 
derived from 
customs duty 
and excise. 

f 

Spirits. 

D/ng*. 

Misosliane- 

ous. 

Opium. 

Totnl. 

R 

tS. 48»*89 

i 6 , 99 » 30 o 

a8,37,88o 

S 9 » 73»®77 

R 

338 , 51 * 

3 , 93,444 

4 ** 8,037 

4 » 54>735 

R 

35.73a 

44.839 

40,345 

34,156 

R 

8 , 44 .«S 4 

8 .« 4,<77 

8,63,073 

8 , 77.377 

R 

38,17,186 

39,80,660 

4 *. 59.335 

43 , 18,335 

R 

43. > 8,733 
43 » 99 *>o 3 

46,47,959 

48,46,380 
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NARDOSTACHYS, DC.; Gen. PL, II., ijS- 
Nardostachys Jatamansi} DC.; FI. Br. Ind., III., ait; 

SpIKEMABD. [ VALXRIANXiE. 

Syn.— N. ORANDIPLOBA. DC. I Patbinia Jatamansi, Den» Valeriana 
Jatamansi, Walt. 

Vttw.'^^aiamdnsi, halw^kar, bdl^hkar, hdl<hir, Jata^nstt 

BcffO.; Btkk^kurpkut, Bbhar; Haama, Nrpal; 

Jaiatnan%L pampf, paumpe, Bhutan; Mdsi, GahHWAL; nhdt^jatt, 
hukiUt^pal, Kashmir iJhata^mdnsi, Dbg. j Balacharen, sumbul. Bomb. ; 
Jatama^i. kalichhad,<SuUiJatama$ki. Tam, ; ^ataukdmsht, Tkl ; TpW’ 
mdvaskiKKV.i Jetafndnchi, Malays parawaiMi, %wo.i Totiimdmt, 
Sans.; Sumhutu'l^htnd, sunbuluitibe'-hindi, sumhulMl^aasdm^t 
Sunbuluthb, Pers. As is the case with Valerian, cats af® ?* 
smell of the root of ibis plant, hence it|is, aomethnes. Called BUlfMan in 
the Deccan. 
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C«r.jrtrardiiig Pharm. Ini., at»-U9 ; Str W. Jonn, Asiat. 
9 IV., tog: LeJtaout & Decatsne, Dtscrit, & Analyt. 
•(Fng. ad.), 491 ; Maadtn, Ann. & Mag. Nat. Hitt., Str. a., Vtl. 
’III., 440 . 


*^?‘***?f"'^* 2 i?*’* tiart. Sti6. Cal., 43s t 

S^rt, Pb. PI., t IS f Pharm. Ind., laof AtntUt, Mai. Ind., It' 
(yS^ng^W.JBt^. Dt^tm.. 403i Moodetn Sheriff, Sufi, fhatm. 

'*■?/ ^ 5 ' A Piarmacog., Sia; U. S. IM^ent., ifth Ed., 

ifOOt St Arjun, Bomb* DrugSg fi; ^ o»Lj * * 

BidUi ‘ ^ ^ . 

Bool 

iaSf Linschoim, Vcyago io Jg. Jndust //., tzt { Edition i88s) 

Him. msttgj^i Birdwood, Bomb. Pr., 4b , Royle^ III. Him. Sot., 242- 
54/ HcC^n$ Dyos and Tans, Beng., 143* Piesso, Art Pnfumory, 
^•4» 3os g Balfow, Cyclop., II., 1062 g Smith, Die., J 57 / Treasury of 
Boi., 777/ Bom Off. Guido to the Mus. k he. Boi., 83: Ind. For. X, (r) ; 
Homo D^i. Cor. ^re^arding Pharm. Ind., 222-239 ; Str W. Jones, Asiat 

Bd, 

XVIi ^ 

Habitat. — A j^rennial herb of the Alpine Himalaya, which extends 
eastwards from Garhwil, and ascends to 17,000 feet in Sikkim. 

Hist0f7.-|-For the identification of the well«known fragrant root of 
this plant with the true spikenard of the ancients we are indebted to 
8ir William Jonatf whose classical treatise, published in Vol. II. of the 
Asiatic Society s ixesgarckes, deals exhaustively with all previous inves- 
tigations regarding its supposed origin. The uncertainty which’ had so long 
obscured its botanical origin may to a great extent be accounted for by the 
inaccessible habitats of the plant ; and, indeed, it may be observed that "both 
Sir W. Uonaa and Dr« Roxburgh tsee As. Bes., IV., 433) failed to 
obtain specimens of the true Nardottacbya. In both instances the plates 
accompanying their papers represent Valeruma Wallidiii, a totally differ- 
ent plant, though of the same Natural Order, and found at much lower 
elevations on the Himalaya. In spite of this error as to the exact botani- 
cal determination of ^atamansi, tne arguments brought forward by 8|r 
W. Jones removed all doubts as to the identification of the drug caUed /afa- 
mansi with the Sumhulu*l Hind, of the Arabs and the Indian spikenard 
of DIoscorldes. This conclusion was in reality based upon the exam ination 
of the bazir drug which was easily obtainable, together w'ith the results of 
philological enquiries made of the best informed Muhammadan phys* ins. 
By UnnsBus and other writers it was supposed that the true nard \ . s a 

ra Inanv scented kinds of which, chiefly of the Genus Andropogoo, occur 
ia. sir W. Jones, who at one time, during the course of his investiga- 
tksns, was tempted to trace a gramineous origin for Jaiamansi, failed to di^ 
cover a grass having any resemblance to Jatamansi. •* I am not, indeed,” 
he remarks, ** of oj^nion that the warJum of the Romans was merely the 
^sential oil of the plant, from which it was denominated, but am strongly 
inclined to believe that it was a generic word, meaning what we now call 
dtar and either the diar of roses from Kashmir and Persia, that of Cetaca or 
P«ad«uis from the western coast of India, or that of ilgari#— aloe-wood-^ 
from Assam or Cochin China, or the mixed perfume, called afrir, of which 
the principal ingredients were yellow sandal, violets, orange-flower*?, wood 
of aloes, rose-water, musk, and true spikenard ; all those e^:»cct were 
Costly j and, most of them being sold by the Indians to the Persians and 1 
Arabs, from whom, in the time of Octavius, they were received by the j 
Syrians and Romans, they must have been extremely ’ ear at Jerusalem and > 
at Rome/’ Further he says ” The nard of Ai’abia was, probably, the 
Audropogem Sch€BsaiitlittS» which is a native of that country ; but, even 
\ suppose that the spikenard of India was a reed or a gra». we 
shall never be able to distinguish it among the many Indian species ol 
Cypema, Aodropogoo, Schesaos, Cares, and other genera of those 
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natural orders* which hererform a wilderness ^ sweets and some of 
which have not only fra^ant roots* but even spikes in the ancient and 
modem senses of tnat word.** My own enquiries havine convinced 
me that the Indian spikenard of DIoacorides is the Sumbulu" ffind, and 
that the SumbuluH nind is the yaiamdnsi of Amarekigh* I am persuaded 
that the true nard is a species of Valerian* produced in the most remote 
and hilly parts of India, such as NepdI. Morang. and Bhutin. near which 
Ptolemy Axes its native soil : the comroerciaf agents of the Devardja 
(^11 it also Pampit and. by their account, the dried specimens which look 
like the tails of ermines, rite from the ground, resembling ears of green 
wheat both in form ana colour.— 'S fact ^hich perfectly accounts for the 
names SiaehySt Spica, and Kushak, which Greeks. Romans, 

Arabs, and rersians have given to the drug, though it is not properly a 
spike, and not merely a root, but the whole plant, which the natives 
^ther for sale^ before the radical leaves have unfolded themselves from 
the base of the stem/* 

It is most probable that the wrong plant was purposely sent to Sir W, 
Jones, in place of the true ^aiamaust, which appears to have been so 
highly valued by the Bhut&n authorities that strict orders had been given 
forbidding the exportation of living plants from that country. Dr. Wallich 
and Or. Royle independently detected the imposture, and the true plant 
was sent home and described by Don in his Prodromus Flor* Ntp^ under 
the name of Patriiiia Jatamaasi. It was afterwards removed by DeOan- 
dolle to the Genus Nardostachys. Dr. Royle, m his Illustrations of 
Himdlayan Botany, p. 242 ^ thus writes, in confirmation of the conclu- 
sions arrived at by Sir W. Jonas , 

” Notwithstanding the proofs adduced by Sir W. Jonas, it has been 
said that the grounds are insufficient on which the Jaiamanti of the H in- 
dus ha.s been considered to be the spikenard of the ancients. Having 
followed the course pointed out by that eminent orientalist, without tak- 
ing exactly the same steps, it is not uninteresting to state that I arrived 
at precisely the same results. Dioscoridas describes three kinds of nard, 
of the first and principal which there arc two varieties. Syrian and 
Indian; the latter is also called Gangites, from the River Ganges, near 
which, flowing by a mountain, it is produced. The second kind is called 

* Celtic,’ and the third ‘ mountain nard.’ On consulting Avicanna, ij,e 

arc referred from Nardtn to Sunhvl, pronounced and in the 

Latin translation from Nardum to .S’^iVa. under which the j Roman, the 

* mountain.* the ‘ Indian ’ and • Syrian * kinds are mentioned 5 **}d Senbel 
misprinted Ssubtl* is given as the synonymous Arabic name This prov«, 
as stated bv Sir W. Jonaa, that Sambult in Persian dictionaries, transla- 
ted, ’the Hyacinth — the spikenard, to which the hair of a mistress is 
compared, an car of corn, &c.*— was always considered by Arabian authors 
as synonymous with the Nardos of the Greeks. On consulting the Per- 

• sian works on Materia Medica in use in India, and especially the Mukhsu^ 
ool^Udweh , we are referred from Plardsn, in the Index, U> Sumbul, m the 
body of the work. Under this name, however, four sepaffate articles are 
described— I St. SutnhuUhindi : and, SumhuUroomi, calW also Sumbut^ 
ukUU, and Narden ukleH. But the first alone is th^with whrch we 
have at present any concern. The synonyms of it, given by Persian 
authors, arc Arabic, sumbul^oohieeb or fragrant nard ; GrMk. iiawtfw ; 
Latin, nardoom ; Hindee, balchur and Jatefmast. The »st is the bans- 
crit name and tha't which was given to Sir W* Jones,' ss the ^S***^* 
of sumbul^hindi, and which he informs us. like other Sanskrit na 
g^lM to the same article, has reference to its resemblance to iocks 
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Maddtn, referring to a second species of Nardostacfajs (described by 
DsOandolla under tne name of N. g:taiidiflom ard reduced in the f/. Br. 
lnd,f to N. Jata ni a n s O y remarks that it flourishes at similar elevations in Ku- 
m4on ( 13*0^0 to i4pooo feet), but is a larger plant* and with a more agreeable 
smell* ** The perfume and properties of the genus are/* says Madden, 
** very nearly those of Valeriana celtica and V. phu ; and it is curious enough 
that the radical leavn of the last two species (the roots of which are substi- 
tute in Western Asia for the spikenard) are Strople and bear a consider- 
able resemblance to those of NardostachyS, 

Qarcia d*Orta gave two localities m Central India, via., Chitor and 
MandUf for the true spikenard* The same statement was made by 
Linschdten in the account of his Voyage to the East Indies, though his 
description was evidently intended to be that of the Himdlayan plant. This 
error, which, strange to say, DeOandolle was also led into, may be 
accounted for by the fact of the abundant growth, at those very localities in 
Central India, of a sweet-scented Andropogon (A. Schcsnanthus), a grass 
which at one time was supposed might l^he source of Indian spikenard. 

From a general view of the early history of Jatamansio there is much 
reason to believe that the ointment of spikenard, alluded to by St. John, 
also the alabaster bps of ointment mentioned St. Mark continued as 
the principal tngvedient the essence yielded by this plant. Spikenard is 
also mentioned more than once in the Song of Solomon.*’ As the oint- 
ment was usually described as having been ** poured ** when used, its con- 
sistency must have been rather of the nature of an oil, in which condition 
jatamansi mixed with a variety of other perfumes is in common use as a 
hair-wash among Indian women of the present day. 

Dve-— McOann states that the root-stock, of th‘s plant is used in 
Lohardaga (Bengal), as an auxiliary in dyeing along with Kamaldgundi 
(Mallotiis p^ip|£ieiuria)« 
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Oil-— Fifty-six pounds of Jaia*ndnii distilled by Kemp yielded 3 fluid 
ounces of a brown-coloured essential oil, with a molecular rotatiofl of 19*5 
in 100 mm., and a sp. gr« (at 82^ F.) of 0*9748 {Dvmoch), 

Mediciiie.— The roots of this plant are aromatic and bitter in taste. 
They are supposed to possess tonic, stimulant, and antispasmodic pror^.r- 
ties, and are often employed in the treatment of epilepsy, nysteria.and * 
vulsive affections, Tncy arc also considered deobstruent, aiureticj and v,m- 
menagogue, and are recommended in various diseases of the digestive and 
respiratorjy organs. 0*8haughn68sy found a good substitute 

for Valerian. It is said to be useful in jaundice, affections of the throat, 
and as an antidote for poisons. It is popularly believed to have the power 
of promoting the growth and blackness of h^. It has been noticed by 
Ainslla that in Lower India the people prepare a fragrant and cooling 
liniment from this drug, which is applied to the head %^atamdnsi is also 
used internally as a blood-purifier. According to U. O. Dutt^ it is mucl» 
employed as an aromatic adjunct in the preparation of medicinal oils ; 
but except as an ingredient of complex prescriptions, it docs not appear to 
have been used internally. 

Sficial Opinions,— § "Used in palpitation of heart** (Ji/rgrim- 
* Major D. B, Tkomaon, CJ.E., MadroM). " Antispasmodic, womatic. 

doses 10 to ao grains, used in hysterical affection, paL’|'’tation of the heart, 
chorea, flatulence ** (iff Cldss Hospital Assistant Ohoonna LalUin charge 
ef City Branch Dispensary, Juhbulpore). 

Trad^— Atkinson ((/as. Him. Dist.% 743) mentions that its roots, to- 
gether with those of certain species of Valerian, are sent down to the plains 
to the extent of about ao maunds a year, • 
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The bazair price of Jaiaman$i is now about eight annas per pound. 
There is very little demand for it in these da>s, and practically no export 
out of India* In ancient times when it formed the chief inmdient of 
the most precious ointments, it is said that a pound of geniune Indian 
spikenard would realise one hundred denarii. 

NAREGAMIA, W.& A.; Gen. PL,l. jj/. 

Naregamia alata, w. 6* A., Prod., L, nf; Fl. Br. Ind., I„Si3t 
Goanksb Ipecacuanha. [ Wight, It., t. go ; MsLiACEiE. 

Syn. — T urr^ alata, Wight, tx W. Of A., Lc. 

Venu— Pf/ter/, pittmdri, Hnpdni, t Vt$lx-naringu,nala 

kattU’gidagVikn.i Malay. ; TrifaHo,QOK. 

References.-- Man. Ttmh., 69; Data. Of Gihs.^ Bomb. Ft., 36 ; 
Bheedr^ Hart, Mat., X., t. 22; Dymock, Mat. Mea. W. Intt,, 774, 
Pharmafog. Ind., 333 ; Hooper, %n Pkarm. Journ*, XVJIJ.p3f; ; Drury, 
V. PL, 307 • 

Habitat.— A small, glabrius, undershrub, with trifoliolate leaves, found 
in Western and Southern India. 

History. — Qarcia d’Orta, for many years, during the sixteenth century, 
physician to the Viceroy’s Court at Goa, was; according to Dymock, ac- 
quainted with the drug, which he called Avaeari (meaning emetic), hut 
he had not seen the plant. He mentions a successful cure of a case of 
dysentery treated with a decoction of the bark in rice water. Dymock sup. 
poses the Goanese name Trifolio to be a translation of the Marathi name 
TinOdni. 

Medidne.— The drug consists of the creeping roots and the slender 
STBMS attached to them. It is mentioned by Rheede as a remedy in 
South India for rheumatism and itch. Dynnock states that in the Konkan 
the Hindus use the stems and leaves in decoction with bitters and aro- 
matics as a remedy for biliousness. According to the Pharmacographia 
IndQa it has recently been tried in Madras in acute dysentery and also as 
an emetic and 'expectorant with results similar to those obtained from 
Ipecacuanha, given in equal doses. The root has a pungent aromatic odour. 

Chemical Composition. — The ether extract was found by Hooper to 
contain an alkaloid, an oxidisable fixed oil, and a wax. 

Narthex Asafcetida, Falc.^ see Ferula Narthex, Boiss., Vol. 111., 339; 

[ UMBBLL 1 FSR.S. 

NASTURTIUM, Br. ; Gen. PI., 68 . 

Nasturtium officinale, Br.; Fl. Br. Ind., /., 1 ^ 3 : Crucifem. 
Water Cress. 

Vem.— Ffriya-Ai/im, N.-W. Him.; Ldt-putiah (accordieg to O'Shaugh. 
nessy), Dec. 

References.— Hort. Sub. CaL,67; Stewart, A PL, §4: AUehi- 
son. Cat. Pb. and Stnd PL, 4/ t>C., Origin Cult. Pf., ^8 ; O^Shaugh- 
nessy, Beng. Dvspens., t 86 ; Pharmacog. Ind., /., /Jp: U. S. utsp^., 
tSth Ed., 1706 1 Murray, PI. and Drugs, Sind, 49 j Atitnson, Him. Hyt., 
7 iA I Foods if N.-W. Proa., PL, 34 ; Boyle, III. Him, BoL, 70: B^four, 
Cyclop., U., 1064; Smith, Die., 142; Treasury of BoL, 778; Joum. 
Agri.-Hoft.Soc., i87f-74* fl'-t 23; XIV., B. , 

Habitat.— An aquatic herb, with crccpiifg or floating stems, cultivatco 
in manv parts of dndia. On the Himalaya it occurs in p scmi-wild state 
near hill stations. . j • 

Medicine.— The plant is widely known for its antiscorbutic stimu- 
lant properties, and is also largely eaten to increase appetite. 

’N. 29 
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The Sacred Lotos. 


(y. F. Duthie.) 


NBLUMBIUM 

speciosum* 


Food.— -Toa small extent the plant is eaten by the natives, but it is more 
frequently collected and sold at the market places frequented by Europeans. 

NAUCLEA, Lmn. ; Gen. PI , II., j/, 

[266; Rubiacbje. 

Nauclea Cadatnba, Poxh., sec Aflthocephalus Cadamba, Miq.,Vo\. 1., 

N. cordifolia, Roxb., see Adina cordtfolU, Hook. /., Benth., Vol. I , 
N. OVaUfoHa, Roxh.; FL Br. Ind., III., 27 . L 

Wm.^Shal, Sylhbt. 

Referencee— Fl. Ind., Kd. C.B.C.,173; Barf. Sttb. Cal., 

37<i Pharm. Ind., tij; jouru. Agru^Hort. 5wt. Ind, IX. {iUsy), 
App.% eexxiff, and ccxlvi. 

Hahitat.--*-A tree, said to he found in the forests of Sylhet. In the 
Flora of Briiidi India it is placed amongst the doubtful species, with the 
remark— ** pcssiibly Adiaa sestilifolia. Don refers it to Uncaria elliptica, 
which is not a Khasian plant.’; 

Mediciiio.— In a communication to theiA^i.-Horticultural Society of 
India, Lieutenant Stewart mentions th.'it"the bark of this tree is used 
extensively amoni^ the tribes of the Cachar frontier as a cure for fever 
and ^wei compImnU, and that it possesses a bitterness equal almost to the 
Peruvian bark. ' 

N. parviflora, Pers., and N. panrifoliat Willd ., see Stephegyne par- 
vifolUt Korlh.t Vol, VI, 

N. rotundiioliai Roxh., see Stephegyne diversifolia, Rook, f., Vol. VI. 

Nectandra Rodisit Schomh. (Laurinejk), isthegreenheart,ori?i6fVf 
tree of British Guiana. The bark of this tree, which is officinal, contains 
an alkaloid used as an antiperiodic in ague. The timber is much valued 
for ship-building. • 

Neeradimootoo Oil. 

• Vem. — Jungli badam^kadel. Hind.; Mootoo.yennai, Tam. 

This OIL was sent to the Madras Exhibition under <icveral names, 

IS generally prescribed by native practitioners as a valuable medic*. • 
The exact source of this oil has not as )et been determined. 

NELUMBIUM, fuss. / Gen. PL, L, 47- 

[CEA, 

Nelumbium speciosum, WiUd .; Ft . Br . Ind .. L , aOi Nymphaa- 
The Sacred Lotus — Pythagorean or Egyptian Bean. 

Syn. — NympHiCA Nflumbo, Linn.; N. asiaticum, Rich.; Nelumbo 
INDICA, Pair.; Cyamus Nelumbo, Smith. 

’Vem.-^Kanwol, Aanva', Padma. padama. ^G.; Padam. 

Uriya: Besenda (Bijnor). (Muxatarnagijar), N.-W. P. ; Pampo}.h. 

kJnwal kakri, and bke 0% phe {xoot). gaftr {see 6 ), Pb.; PoftAffn (r'ant), 
heh (root;, paduro (seeds), ntlo/.r (diu^), Sind.; Aim/rwr/Art ,1, ’ da, 
Dec.; Kamala, kankadi, Bomb.; favartgodde, lavar.bya, 

* Dudha^maiida^kand, Khand ; Pand-kanda. Poona; i^hivappu-Urntna. 

ver, atnbal, Tam.; Erta-iumum-virH. Til; i amata (Rheede), 
Malay. ; Pa^dung-ma^ Bukm. ; N,lum. Sing. ; fuama, na,ina, aravin, 
da, mabotpata, utmala, cu.rdnya, salutfropatra, ^ara^a, pamerttba, 
tamaraoa, ^arasiruba, fajtv.t, vt'.upraMtntt, pushmfa, itnifynaruna, 
satapaira{^i\ the pn cedinK Si** W. dones* y^otl^hfadm.ufian 

(Alnsllo), Sans. ; Nxlufcr, Ak\B. ; Xiltijir, ntht/tx, bey- 

khneelufir, Pers. , 

N. 39 
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Tht Sacred Lotus. 


(y. F* DuihitJ) 


Hospital Assistant Lai Mahomodt Main Dispensary^ Hoshangahadt Central 
prcvinces). ** Bees fed upon the padma flowers give what is called Pad* 
ma^fnadhu much used in eye diseases in Bengal ” (Surgeon R. L. Duit, 
M,D-t Pubna)* ” The tuber boiled in gingelly oil is rubbed on the head to 
cool the head and e^es. The expressed juice is also sometimes employed 
instead of sliced pieces of the tuber*’ ( Hat ive Surgeon T. R, Afoodelltar, 
ChiHglepuit Madras Presidency). “The pistils are used with black pep- 

S er externally -and internally as an antidote in snake poisoning” (CiW/ 
urgoon y. H. Thornton, B.A., M.B., Monghyr). 

Food.— 'The tender farinaceous Roois or rhizomes are eaten by the 
natives. In Kashmir, and parts of the Panjdb, Dr. Stewart says, the 
roots are dug out in October when the leaves dry up, are then sliced, and 
used cooked or pickled. The stalks dre eaten as a vegetable. The oblbng 
nut-like sbkds twice the size of peas, and. when ripe, so hard as to require a 
hammer to break them, are eaten by the natives either raw, roasted, or 
boiled. In parts of the Bombay Presidency and elsewhere in India, the 
roots are much sought after* as food in times of famine. Dr. Stocks, 
in his list of trild edible plants of Sind, states that the floaters and leaf- 
stalks are eaten, and that the roots are much esteemed by the natives, and 
are sold in every bazdr in Sind. In China the roots are served up in sum- 
mer with ice, and ai w also kept in salt and vinegar for the winter \Loudon). 

Sacred and Domestic Uses.— U. C. Dutt, in his Hindu Mat Med, 
referring to this and the allied specie^ of Nymphsea, says ;—** These 
beautiful plants have attracted the attention of the ancient Hindus from a 
very remote period, and have obtained a place in their religious ceremonies 
ana mythological fables; hence they are described in great detail by 
Sanskrit writers. The flowbrs of N.spedosum are sacred to Lakshmi, 
the goddess of wealth and prosperity.” Herodotus describes the plant 
with tolerable accuracy, comparing the receptacle of the flower to a wasp's 
nest. Strabo and Theophrastus likewise mention the plant as a native of 
Eg)pt. Sculptured representations of it .abound among the ruins pf Egyp* 
tian temples, and many other circumstances prove the veneration paid to 
this plant by the votaries of Isis. In a manuscript of Dloscorldes sup- 
posed to be of the twdfth century, formerly in the Rinuccini library at Flo- 
rence, there is a figure of the Ndumbium ander the name kuamos, hile 
under the name lotus, a tolerably good representation of Celtis austv aHs 
is given { Treasury of BotanyV The wicks made from the spiral fibres of i 
the leaf-stalks are burned by the Hindus before their idols, and the lf.avbs | 
are used as plates on which offerings are placed (Smith, Econ. Diet.), 
The NUTS are strung as beads. Dr. Roy la alludes to the Egyptian mode 
of sowing this plant, by enclosing it in a ball of clay before throwing it into 
the water, as being still practised in India. 

NEPENTHES, Linn.; Gen. PL, JIL, j 66 . 

Nepenthes.— A genus constituting the Natural Order Nppekthacb^ 
and containing about thirty species, nine of which occur in British India. 
They are climbing or prostrate evergreen undershrubs, and are chiefly re- 
markable on account of the curious pitcher-like apendages which lerininate 
the leaves. The inner surface of these pitchers is covered below the middle 
with glands which secrete water. The long tough stems (of N. distil- 
latoria called Bdnddrawel m Ceylon} arc used for mg fences, and for 
other purposes, by the Sinhalese. * 

NEPETA, Zinn. ; Gen. PL, IL, ngg- 

Nfpeta dliarb, Sm/h. Fl. Br. Ini., 7K, 66it Labut*. 

Vtn.^Z4/o y4Uf, P..; Wa, Sind, . 

N. 56 
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NBPHBLIUM 

Lit-chi. 


The Litchl. 


HBDICIKB. 

Ptont. 


■EDICIME. 

SMds. 


FODDER. 

6 1 

62 

VBDICINE. 

PUnt. 


MSDICIMB. 

Plant. 

6s 


Rcrereacee.--»#siir/. Ph. PI., 170; Qymock, Mai. Mtd. W. JaA., aad 
Kd; 612 f Aikinstm, Him, Disi,t Jts» 

Habitat. — Western Himdia^a, between 6^000 and 8,ooo feet. 
Medidne.— Stewart savs that the plant is gpven in sherbet for fever 
and cough ; the correct identification of the species alluded to by him is, 
however, open to question. 

Nepeta elliptical /<oyfe; FI, Br. Ind., IV,, 6 $8. 

Reference. — Sti^marU Ph, PL, i7n. 

Habitat.-— Temperate Western Himalaya from Kashmir to Kumdon. 
Medicine. — The seeds arc said to be medicinal. 

SpBi lAL Opinion. — J^'O nc drachm of seeds infused in cold water in 
dysentery ” Assistant Surgmm Nehal Sing, Saharunpur), 

N. floccosai Binth,; FI, Br, Ind,, IV,, 662. 

Vtaia-^Chongmon^^o, Ladak. 

Reference. Pb, PL, t7o. 

Habitat.— A woolly herb which occurs in Western Tibet, between 7,000 
to 11,000 feet, and, according to Stewart, at from 10,000 to 16,500 feet in 
Ladak. 

Fodder.— Said to be browsed by goats and sheep (Stewart), 

N. glomenilosa, Botss., Fl. Or., IV,, 6y. 

Vern.— CAinjafi Pushtu. 

Habitat.— Baluchistdn hills up* to 8,000 feet. 

Medicine.— Mr. «l. H. Lace mentions that it is used for indigestion. 
N. inalabarica, Linn, ,* see Aniaomeles m a l a b a ri ca, R, Br,; Vol. L, 254. 
N. rudcraliSf Ham,; Fl, Br, Ind,, IV,^ 66i, 

Syn — Glbchoiia aaacTA, Far*. , ^ k* 

Wtitka-^BUH Vetan, hadranj beya, bebrang kkatai. Pa. ; Nt^bo, Nipa^ 
Refepwicee.— Fl. Ind., Ed, 460; Vatfft, Hart, Sub, Cal,» 

Habit^f— An annual which occurs in the hilly parts of Northern and 
Central India, and ascends to 8,000 feet on the Himalaya. ^ . 

Medicine.— Supposed to be a cardiac tonic. According to Dr. Bu^a- 
nan it is used by the Nepilcse internally as a remedy for gonorrheea. The 
decoction is used as a giggle in sore-throat ; and it is largely employ^ m 
E^sTn), Stewart says ;-•* It seems to be part at least of the 
officinal bilU lotan which has been^ assigned to various Labiate plants, and 
is probably obtained from several. 

NEPHELIUM, Linn.; Gen. PI., I., 405. 

Neohelium lappaceum, Linn.; Fl. Br. Ind., L> J^ 7 s 

Sm-SawAM. Rauboutah. Poah., Euphoria Nephrmum. />C./ Di- 

MOCARPUS CRIHITA, iowP. » Nrphehoh KCHIHATOII, For^ . 

the names okramboulan or rambostun. There areseverW varicucs 

cultivation. , , . 

Food.— Cultivated for its edible pulpy aril. 

N. Lit-chi, Camb. ; Fl. Br. Ind., I„ 687 ; 'Wight, Ic., f. 43 > 

The Litchi. 

Syn.-EuPHORiA puhicba, £««*.,• E. Lit<hi, J«»e: S«vtaua Litchi, 
Rexb. , N. DIMOCAKFOS, //./. & T, 

N. 68 
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NEPHBUtlli 

UNOiL 


Vern-^Ii/rAI, Hi no. (originally Chinese); Kyetmauk^ Busm, ; Liehi. 
Bomb. 

Rermnont.— ^ 7 . /nrf., Kd. C.B.C., 328 1 Voigt, Hart. Sub. Cal., 
95 f Kura, Fmt. FI. Burm., I., 293,- Gamble, Man. Timb., Grab., 
Cat. Bomb. Oala. & Gibs., Bomb. Ft., St^L, 13 f DC. Origin 

Cult. PL, 3/4,* Trimen, Hort. Zeyl., 19 f Atkinson, Mean. Prod., N.^W. P., 
Pari V.. 57 f Usbea, U. PL Bomb., 52, igOf Birdmood, Bomb, Pr., r43; 
lioiard. Dyes, 33 S SponP, Sncyclop., i6b8; Balfour, Cydop., II,, 1086; 
Smith, Die., 248 ; Treasury of Bot., ^84 ; Kern Of. Guide to Bet. Gardens 
and Arboretum, 42,70 s Pep. Agrt. Dept., U8 1^2, 220, • Ind. Gardener, 
870 '^S: Idnschoten, VoyageUo E. Indies {Eng. Ed. 1885), /., /yi. 

HabttAt.— A handsome evemeen tree* introduced from South China, 
and now cultivated largely in India for its delicious fruit. DeOandolle 
says that '* Chinese authors livin^r at Pekin only knew the Litchi late in 
the third century of our era. Its introduction into Bengal took place at 
the end of the eighteenth century.*’ 

Caltivatioa.«*The only successful mode of propagation known at present 
is by layering. The climate of Bengal has produced the best results 
hitherto, in regard to the quality of the fruit Very line fruit is, however, 
obtainable in the Lucknow Horticultural Garden and in the Saharanpur 
Government Garden, from a f^ trees, originally introduced from Calcutta. 
This shows the tree to be sufficiently hardy to merit greater attention towards 
extending its cultivation in those parts of India, where the climate is found 
to be suUable. Dn Bonavia, in an article on the Lichi contributed to the 
Pioneer, remarks Here then is a fruit tree, which resists tjie heaviest 
rains, and stands the hottest winds, and also the frosts of these provinces 
(North-West Provinces). Moreover, it bears annually an abundant crop of 
fine, well-flavoured and aromatic fruit, which can readily be sent to distant 
markets without injury. Instead of being planted by the one or two, h 
should be planted by the thousand. From all 1 know of the hardiness and 
fruitfulness of this remarkable tree, 1 feel confident that if any individual (or 
company), possessing the necessary capital, were to plant an extensive 
orchard of litchi trees, say wherA canal water would be easily obtained, or 
where well water is within easy reach, he would very probably make a good 
life-long business of it.” [As remarked, however, this result has been 
abundantly attained in Bengal, and although statistics of the extern mF ^he 
trade cannot be given, it may be said that in the Lower Provinces the *tvhi 
tree is almost tco-extensively cultivated with the mango. It comes .-ito 
season a little More that fruit, and in the larger cities such as Calcutta is 
sold in every fruit-dealer’s shop, the streets fora month or six weck« being 
literally bestrewn with the rind and large seeds, rejected by the way-side 
consumers. The fruit to be enjoyed must, however, be eaten as soon after 


'wa*- 


dirty brownish colour. The dried fniit, as sold in Europe, bears no 
possible resemblance to the deliciously bitter sweet pulp of the fresh litchiHi 
Edi\ 

Mediciae.— In China the igavES arc stated to be officinal as a remedy 
for the bites of animals. . . • 

Food.— The fruit is nearly round, and about an inch anda half in 
diam^er. The edible per ion js the sw'cct semi-transparent jelly-like pulp, 
or aril, which covers the seed, and the whole is ench ^ in a thin fedmsh 
or brownish brittle shell, which is rough with warty protuberances. The 
Chinese dry the fruit which then becomes blackish, and in this state it may 
be seen in London fruit shops. The fresh fruit has a very pleasant 
acid flavour, and is much iked both by Natives and Europeans in this 
country, 

N, 7^* 
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Longu: 8 weel*sctnted Olexadcr. 


NcfrfieUam Longana, Comb. i Fl. Br. Imd., I., 688. 

The Lonoan. 

S^n. — EifPHoxiA Lonoana» Lamk. $ Scvtalia Lonoan, ItoMb. 

Vom,-— BlltQ.i WHMb-a$IM0lj, Bomb.; Vomh, Mar.; 

PivaH^ Tam.i Puna, CouRTALLViii MalOkeota, Kan.; Kj^tmauk, 
Burn.; Rora, mufol#. Sing* 

RcferaaCGtA— Pl. ind. Ed, C.B.C., sooiVaigi, Hoft, Sub. Cal., 
GS/ Kurut FI. Burm., f*%094i Baddoma, FI. Syh., i. 156; Gamble, 
Man. Timb., Q7 / TkwaiUt, Bn. Cffltm PI., $81 Grah., Bomb. PI., 29 , 
Data. & GiAs., Bomb. Fl.,$S/ BC. Origin Cult. PI., 3rst W. & A., 
Prod., ti3i Smith, Mat. Med. ef China, iS5 1 Lisboa, u. PI. Bomb., 
S2, tso ; Balfour, Cyclop., //., t<^6 ; Treasury of Boi., ^84 1 Kem Off. 
Guide to the Mus. ^ Ec. Bot., 841 Bomb. Gao., XV., 68. 

Habitat. — A moderate-sized evergreen tree, found in Mysore, the 
Western Ghats, Eastern Bengal# and Burma ; also in Ceylon. It is called 
Longan in China, from which country, according[ to DeCandolla, it was *n- 
troouced into the Malay Peninsula some centuries ago. 

lledtdne.— In China the fruip is reputed to be nutrient, stomachic, 
and anthelmintic. 

Pood.^^rh« FRUIT is smaller than that of the lichi, and contains an 
acid pulpy aril resembling it in flavour. 

Stfuctare of the Wood.— Red, and moderately hard. Kurz says that it 
is good for furniture and takes a fine polish. It is used for builaing pur- 
poses in Ceylon {fthraaiteile 

NEPTUNIA, Loyf.: Qen. PL, ypa. 

Neptunia oleracea» Lour.; Fl. Br, Ind., II., Lkouminos«. 

Sya.— M imosa natans, Roxb,; Dbsmanthus natans, WiUd.; D. la- 
CUSTRIS sod stolonifbr, IK. 

Vtm,^P4m!-na3ak, pdnidijak, Bbno. x Laj^alk, ^ATNA j PdHi4njak, 
Bomb. ; Sund^~k(ray, Tam. ; Biru^tafvapu, nidra-yung, Tkl.; 

• todda-vaddi (Rheede), Malay. 

References.— m. Ind., Sd. C.B.C., 420 5 Daio. & Gibs., Bomb. Fl., 
841 Irvine, Mot. Med. Patna, 60 ; Lisboa, U. PI. Bomb,, Journ., 
Agri.-Hort. Soc. of Ind., IX., 4203 Ind. For., III., Zpi. 

Habitat.-- A floating aquatic hero common in tanks throughout the 
greater part of India. 

Medicine.— Used as refrigerant and astringent [Irvine). 

Food.— The plant Is eaten as a pot-herb, and the pods, sometimes 
as a vegetable. 

NBRIUM, Linn.; Gen. PL, II., 7 /j. 

Nerium odorum, Soland.; Fl. Br. Ind., Ill, 6jS7 Apocynacea. 

SwKET-SCSNTED OlEANOER. 

Syn.— M* ODORATUM, Lamb.} N. latifolium and indicum, ift/l. 

* Wtm.^RanIr, kMtdl, barber, kuruvira, HiNO.; Xarabi, Bbno. ; Rajbaka, 

SantaL; Alan, Mal. (S.P.); KanyOr, Kixmaon; Kaftira, kaner, gan* 
hira, Ps. ; Ganderdi, Pushtu ; Jour (according « to AHchison), 
Balvch.j Ranirbef ur, Drc. t Kanhera, ganira, banirs Bomb.; Kanen, 
Mar. ; Kanera, Guz. ; Atari, aral$9ayr,TAU. ; Ganngru. gheneru.bas^ 
tun^atte, Tbl. ; Kanagate, levaganigalu, Kan. ; Aladi, Malay* \ Kara^ 
vita, asvamdraca, prahhdsa, sataprdsa, heyamdraea, rhanddia, Sans.; 
Dtfii, sum-^^kimar, AaAB.| Khar^oaheak, PSRS. 

Refecences.— Fl. Ind., Ed. C.B.C., 2421 Voigt, Hart. Sub. Cal., 
524: Brandis, For. Ft., 328; Kura, For. Fl. Burm., JL, ijMt Gombie, 
Man. Timb^ 264: Grah., Cat. Bomb. PU, tf4±Stewmi,fb. PI-* 
AHchison, Cat.Pb. and Sind Pl.,8gi Bohs., PI. Ot.,JV.,4^; 

Hort. Mat., IX., tt. t & 2; Btliot, Ft. Andkr., 57, 88 1 Pharm, Ind., tSg / 

N. So 
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MBRinil 

odmum. 


AMU, Mfat. /»A, //., a>] (ySlaughntttf, B*ng. Dispent., 445; 
Dymad. Mi,t. M»d. tnd Bd’ sf»; b. S. Si^e^ i$& bT, 

1707 s S, 4ryuHt Bomb* Drugt^ 87s Muirw, PL and £)^s, Sind, rso; 
Bidie, Cat, Baw Pr„ Paris, Bxh., sHt Year-^Book, Pharm,, s88f, 54; 
Irmine, dial, Med. Patna, s;7i Mason, Burma, 417, 790; Saden-Pamell, 
Pb, Pr„ 360, s86 ; Atkinson, Him, DisL, 743 : Drury, U, PL, 3ro ; Lisboa, 
V, PL Bomb., 766 ; Birdmoed, Bomb, Pr,, $4; Boyle, III, Him, Bet,, 269; 
Balfour, Cyclop, ll„ 1086; 111,, to-. Smith, Du,, 296; Baj, Goa,, 27 f 
Home Dept, Corr„ regarding Pharm, Ind„239; Btuyc* Brit,, XVJI.,7S9: 
Firminger, Man,of Gardening, 496 s AinH-Akbari {Blockmann*s trans,), 
8s : Sir w, Jones, Works, V,, 99^ 

Habitat.— An evergreen shrub, with milky juice, indigenous on the lower 
slopes of the Western Himalaya, extending westward from Nepdl to 
Sind and Afghanistan ; also in the hilly parts of Central and South India. 
It is cultivate in gardens throughout India, and occurs with red or white 
flowers, which may be single or double. Probably a variety only of the 
common Oleander, or Bay Laurel (N. Oleander, Ltnn), which extends 
from Europe eastward as far as Persia. 1 he flowers of the latter are not 
scented 

Medicine. — ^The roots are highly poisonous when taken internally, but 
a paste is reputed to be useful in skin diseases. The fresh juice is de* 
scribed by tne Sanskrit physicians as useful when dropped into the eye 
in ophthalmia, producing copious lachrymation. The drug is regarded by 


Muhammadan physicians as a very powerful resolvent and attenuant, but 
serviceable only for external 'application. ** A decoction of the leaves is 
recommended to reduce swellings, and an oil prepared from the root-bare 
in sktn diseases of a scaly nature, and in leprosy ” {DymockY The use 
of this drug in leprosy is alluded to by nearly every writer, and it has also 
been spoken of as useful in itch. Several cases are on record of fatal 
results from the internal administration of the drug, the fatal symptoms 
being manifested by a depression of the ner\'Ous functions, and particu- 
larly of the heart. This plant has several Sanskrit names, such Asoa^ 
maraka (which signifies ‘‘horse-killer"), karavira, &c. The Persian 
and Arabic name Difi, and others, vis., Sum^tUhimar and kharsahrah 
all signify ** Asses'-bane,”— a curious fact, since the Italian Ammsoea 
VAsino " (applied to the allied European plant) has the same mea*^»' g. 
The root is so commonly resorted to for the purpose of sdf-destructio .-y 
the women of India when jealous, that it is a proverbial taunt among 
females to say — " Go and eat of the kaner root." The leaves boiled in lard 
or oil yield a medicated ointment, which, when rubbed on the skin, is said 
to keep away Insects which infest the person. 

Chemical Properties,— Mr. H, Q. Greenish has extracted from the 
bark two bitter principles— one soluble in chloroform, but little soluble in 
water, and to this substance he has given the name neritalorin. The second 
principle he has named nertodormn, a substance insoluble in chloroform, 
but very soluble in water. I^th these are powerful heart poisons. Oi thc< 
latter substance he found that 0*0016 grains injected hypodermically into 
a large healthy frog caused in 14 minutes diminution of the heart’s pulsa- 
tion from 70 to 13 beats per minute, followed by a temporary nan to 60. 
After the 'lapse of five minutes the heart ceased to act. M. Latour made 
’ \ careful chemical examination of Oleander from which he obtained 
the following results:— (i) the poisonous principle •‘^idcs in the leaves, 
bark, and flowers, but mosP largely in the bark ; (f ) this principle is of a 
resinous nature, and not volatile, and is found more largely in the wild 
than in the cultivated plant s (3) the solution of this resin in water is much 
facilitate by alkaline salts, and hence it exists in the watery extrarts ; 
(4) the distilled water erf the bark and leaves possesses some activity ^ich 
It owes to a small portion of the resin carried over with the stream. Prof.* 
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Nickel ; Balu Afaw. Geol, of India^ 111., J26. 

A hard, lough, silver-white metal, fusible with difficulty and suscep- 
tible of magnetism. It forms a constituent of many ores, occurring in 
combination with sulphur, arsenic, antimony, carbon, and silica. It is an 
Cbsentia) component of certain ores of cobalt, and is often found in 
pyrrhotite or magnetic pyrites. Ball states that in India traces of nickel 
have been found in several ores, especially in those in which cobalt also 
occurs in the mines of Rdjputana. Specimens of pyrrhotite from the 
Khetri mines were found by Mallet to contain both cobalt and nickel, and 
the iron ores from Bhangarh were also found to possess the latter metal. 
Traces of nickel, in association with copper, have been observed by Mallet 
to occur in the veinstone in which the Kandahar gold is obtained. 

Uses.— Owing to the scarcity of nickel ores, the metal is not known 
nor worked by the natives of India. In Europe it is principally used m 
the manufacture of German silver, and of late years the demand for it 
for that purpose h ’s increased. Ball states that “ at present (1880) it costs 
only three shillmgs pw pound,** and that one of the chief sources of supply 
is a silicate called '^garnierite ” which is worked to some extent in New 
California. None of the Indian ores appear to be sufficiently rich in the 
metal to render future working probable. 
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NICOTIANA, Linn.; Gen. PI., II., go6. 

To this genus bdonfi^ the various kinds of tobacco, wild and cultivated. Over 
fifty species have been described, all of which are natives of the New World, with 
the exception of one found in Australia, and another in New Caledonia. The 
most important spsgies, as far as this country is concerned, are N. Taba^um, 
and N. rustica ; in fact, very few species out of the total number have been 
utilised to any extent as tobacco. As usually happens in the case of plants 
which have bMS under cultivation for many years, a large number 01 mois 
or less distinct varieties has been produced in different localities, according 
to the nature of the dimate, the composition of the soil, or the mode of cult.- 
vation. For the most part the names by which these different varieties 
are commercially recognised indicate the particular country or tract where 
they were produced. Thus, Virginian, Maryland, Kentucky, and Latakia 
(I^adicoea) tobaccos are all yielded by distinct vaaeties of N. Tabacom In 
regard to the botanical source of Cuban and Ha\ anna tobacco. Senator Vidal 
asserts that no other species than N. Tabacum {var, maCfC^ylla) is grown 
in that island; N. repaoda, which Hanbury and others believed to be the 
iiource of the finer kinds of Havsnna tobacco, has not been found in that island, 
either wild or cultivated. **Shirax’' or ** Persian*' tobacco, formerly known 
botanically under the name of N peiaica, is, according to DeOandolle, the ^ 
product of N. alata ; it is, however, stated in the Report on the Royal 
Gardens,^ Kew, for 1877, p. 40, that some seed of the finest Shirax tobacco, 
procured from Persia, prmiuced plants of N. Tabacnin. What is known as 
** East Indian or ** Turkish '* tobacco is derived from N. niatica ; ana it has 
generally been suppoi^ that Manilla tobacco was manufactured from this 
latter species. In all probability, however, the bulk of the tobacco now grown 
in the Philippines is N. Tabacnin. Again, N. mulUvshria is the native 
tobacco of the regions of the Columbia river, whilst NL quadfivalvia is the 
species said tc* be used by the people inhabiting the region of the Missouri. 

A very strong tobacco used in Chili is prepared from N. angnatifolia. 

The genus NiCOtiana was named in honour of ilaan Nicot of Nitmes, 
who introduced the plant into France. 
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$8 Nkotiana rustica, lAnn.i Fl. £r. Ind., 2 V., a 4 S ! SOLAMACM. 


Tvxusb, or East Imduk Tobacco. 

Vcni.-^Mif8i(Bur(^ie«ii) or Mkatfya (Colciitta) <Behir), Bbno.s 

KatkiiiHa-iamdku» N.*W. P.; ChUasE^iamdkut kakkafiamilu^ kan, 
dakdri-tamdkUt hmndakir^kakkart Pb. 

RBrerencet.— HoH. Sub. CaL.Sidi DaU. & Gibs,, Bomb, FL 
Suppl,, 62: Sismari, Pb. PL, iS 7 l uC., Origin Cult, PL, idij Pluck , 
& Hank., Pkftrma€Og*% 46 q% U, S. Disptns., iSik Ed., 14161 Bidtt, Cat, 
Ram Pr., Parts Exh., 14, 92 , 93 } Badm PcmsU, Pb. Pr., 290$ Duikts & 
FuUar, Ftsld and Cardan Crops, 691 Rcjvla, III. Him. Bot,, 283 j O^Cbn- 
or. Rap. on Production of Tobacco in India ijSyS) > Spons* Rncycto6., 
t 32 Si Balfour, Cyclop., Jl., t09S} Treasury of Bot., 7^71 Morton, Cyclop. 
ofAgri.,JI.,4SOn 


HkbiUt— Believed to be a native o£ Mexico, and, according to OeOan- 
dolle, it is probably indigenous in California. Botanically it differs from 
the oidinary tobacco plant (N. Tabacnm) in many important characters. 
The leaves are distinctly stalked, cordate, ovate, obtuse, rather leathery 
and somewhat crumpled. The Bowers, which are iu close panicles, have a 
short campanulate calyx with bluntish teeth, and a greenish corolla with the 
limb not much developed. It is called English t^acco on account of (as 
some say) its having been the first kind that was introduced into England ; 
and, according to Parkinson, the tobacco prepared from it was preferred 
by Sir W. Raleigh. It is a hardier species than N. Tabacum, and re* 
quires a much shorter time to come to maturity ; on this account it is consi- 
oered to be better suited for cultivation in Europe. It is largely grown in 
West Africa and also In foypt, and until quite recent times, was supposed 
to be the kind yieldmg the ^rnous Latakia tobacco. The late Dr. Stewart, 
Conservator of Forests in the Panjdb, was the first who drew attention to 
the existence of this species In Upper India. In thcwieighbourhood of 
Lahore he found it (1865) being cultivated almost as extensively as the 
ordindry kind j and, under various names, it was met with in many other 
parts of the Panj^, as at Multin, Hoshiarpur, and Delhi. Dr. Stewart 
I says : ** I have also seen it cultivated in some quantity in Pdngi on the 
Upper Chendb, from 7,500 to P400 feet; in Khdgdn and on the Kishen- 
ganga in the Jhelam basin from 3.^ to 4 » 5 oo mt; and in Ladik at 
j 10,500 feet” 

Tohaeoe. . This species is cultivated also in Kurh Behar, Runffpur, Sylhet, Ca- 

99 char, and other parts of Eastern Bengal, Assam, ana Manipur. The 
I writer is informea by Dr. Watt, that in the latter countf^ he saw no 

other kind in cultivation, though N* Tabacum is constantly met with as 
an escape. The Godaveri lunka tobacco is, to some extent, prepared from 
N. ruatfiea. The tobacco made from this spwies is much Wronger than that 
of N. Tabacum, with which it is usually mixed for smoking. It is said to 
« be a more profitable crop, as more of it can be grown per acre than of 
the ordinary sort, and the prepared tobacco ia said to fetci| a higher price. 

As sent to the market (in the Panjib) the leaves are tifKl Into bundles 
never twisted into ropes. It is sometimes made into tmuff but never 
chewed. Mutasscs is not mixed with it, so its sweet taste f probably due, 
as Mr. Baden Powell remerks, to the addition of honey. In many places 
the entire plant, including the Bowers, is made up for smoling. The ver* 
imcular names giyeif to it would indicate its introducBoil Into Northern 
India from opposite directions. 

BBOicnis. Medfdae.— The medicinal properties are similar to those of N. Taba- 

100 cam. 
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Nicotiaiia Tabacum, Linm. ; Fl* Br. Ind., IV., 24s: Dunal in DC, 
Xmbkican or ViROiMiAM Tobacco. iProd., Kill., SS7* 

VOBm0"^Tamdkn,iumih, Umhika, HmhUm, bujj^kang. Hind.} Tamik* 
Bbnq.; Tamdku, SfHm Tamhakhu, Bomb.; Tamdku, Mar.: Tamdku* 
Goz. : PugaNiai, pj^aytUH (lit. imoke-leaf), p^heu pogkdha, Tam. ; 
Tamdku, lamdau, use. ; Pogdku, dkumrapairamu, trl. ; Hogttappu, 
Kan.; Fukayfia,pohala,yik\*Kt.t S9,%ac, taepin, Burm.; Dungmika, 
dimkcla, dungkda. Si NO.; Tanidk, Arab.; Tanhdku, Pers. 
Rcf€feilceB.^P0<^« ifoti. Suk. Cal., St6f Dah. & Gibs., Bomb. FI- 
Supply 62; Stswari, Pb. PI., f^/ Rm.Pl. Coll. A/gk. M. Com., 02 1 
Ot., Or^. CuUm PI., iSg; Graiam, Cot. Bomb. PL, 140 ; Sir W. Buiot, 
Ft. Andhr., Ls Maoui & DocaUno, Deseript. & Analyt, Bot. (Eng< 
Ed.), 59/ 1 Pkarm. Ind., i7S; British Pkarm., 403 1 Flueb. Of HanS., 
Pkttrmacog., 466; U. S. Dispons., tsth Bd., 1416; Floming, Med. PI. Of 
Drags {Asiahe Resor., XL), 173 / Ainslie, Mat. Jnd., L, 447,- CfSkaugh- 




DuU, Mai. Mi 


*1; Moodein 
Hndaa, 2t2 


jnm. j,, %rnumgn» 

Sheriff, Supp. PAarin. Ind., 1S2; 
SaJkkaram Arjun. Cat. Bomb. 
Drugs, 7/7 i Murray, PI. Of Drugs, Sind., 154; Bent. Of Trim., Med. Pi., 
\gs I Dymoek, Mat. Med. IvTlnd., 2nd Ed., 632 ; Year-Book Pkarm., 
iS74, t70f iS77, oS ; tS 73, 72,2007 1879, n8 : i88o, 37, 40 ; r88i, 3i, 4S3 7 
7882,^1 1883. 1197 1884, 69, 778,208; Walts, Did. Chemistry. Vd, IV., 
447 VlL, 85 r, 7767; VIII., idgi, 1987 ; Johnson, How Crops 

Grom, Spl r Birdmood^ Bomb. Prod., 2O9; Baden Powell, Pb. Pr., 288^ 
364; Drury, U. Pl,Jnd.,377 ; Atkinson, Him. Disi. {Vol. X., N.-W. P. 
(m.), 7S5 ; Duthie and Puller, Field and Garden Crops, 69 ; Rayle, 111. 
Him. Bot., 283; Prod. Res., 788, 249; Mandis, Manual of Cultivation 
and Preparation of Tobacco in Hungary, Vienna, 788b (Eng. Transl.) ; 
Forbes Watson, Rd^rt on the Cultivation and Pr^aration of Tobacco in 
India (787/) ; I. B. CP Conor, Report on Produdion <f Tobacco m India; 
FairMt, Tobacco, Its History and Associatibns (7876) ; Note on Indian 
Tiiacco (Govt, of India, Rev. & Agri. Dept^, 77th Aug. 7886); Watt 
& McCarthy on Tobacco (CoU and Ind. Eahib., 7886) : Buchanan, 
Journey through Mysore and Canara, &c., Vol. /., $2: jL, 2S6, 3 iS; 
III., 447 ; Rep. Agri. Dept.,Beng., 7886, Append. LEVI.; Rep. Agrt. 
Dipt.rN.-W. P., i877’7?,7$J9i 23,37 ; Rep. d^.Ded., 


son, Man Neilgh. SfCoimMore, 71, 723; Man. of Rurnoel, 168; 
Boswell, Man. Nellore, 402 ; Moore, Man. THchinopoly, 73;Mackr^mif, 
Man. Kistna, 336; Nelson, Man. Madura, pt. JI , 106 ^ Shortt, ** n. 
of Ind. Agri., 737; Goadieers .•^India, VI., 499 7 Bombay. JI., ^ ; 
III., 47 ; VII., 89, 97 ; XII., 165; Panjob (Xarnoi), 7S2 , jSk^ng), ; 
(Hoshiarpur),90 1 (Dera /. Khan), 73o ; (Cujrat), 80, {Kdf^^, II., 
59$ (Montgomery), tiff; (Simla), 58; Central Provinces, yf 
L, 4» ; Mysore & Coo ’ - — - - . 



IL. 7095 ,^^Morton, Cyct.Xgri., II., 450; Ure, Did. I^., Arts & Man., 
Ill, 927; Smith, Did., Treasury of Bot., 787 ; Mueller, Set. Extra- 

Trap. PL, 2SI i Bragge, Bibliotheca Nicotiana if8Sd\. 

Habitat.— An erect, viscidly pubescent herb, witn large seMilc amplexi- 
• caul lanceolate acuminate leaves ; corolKi tube menish, inflate ^bove, and 
spreading into five broadly triangular pointed lobes a dull pink or 
colour. Its origin as an indigenous species cannot.be exactly d^ermined, 
though there is no doubt of its being a native of some ^ 

^uth America. DeOandollo, in his Origin tf r^ 

viewing all the evidence at his disposal, gives “ Ecuador and the ncignbo • 
ihg countries” as the region where it most probablv had its origin, i s 
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now grown in nearly all the temperate and warm parts of the worldp and 
has (Probably the widest range of any economic plant. 

In many ppts of India this species is met with as an escape from cul- 
tivation, and is found to be capable of maintaining itself in a semi-wild 
state ; N. rastica is never found naturalised* In more temperate countries 
the reverse takes place. N. rustlca is the species which wanders as an 
escape. On page 337 of the Report on Tobacco at the Colonial and 
Indian Exhibition, 1886, Dr. Watt wrote as follows N. Tahacum has be- 
come an abundant we^ in many parts of India; around Calcutta, fot 
example^ in every dark and damp lane through the villages and neigh- 
bounty bamboo jungles, and on every wall and roadside, a stunted form 
of N. Tabunm is found to be one of tne commonest weeds, and, indeed, on 
the sandy islands of the Hooghly and Ganges, this plant has practically ex- 
terminated the indij^nous vegetation, ana may be seen covering miles of 
these newly formed tracts of country. The plants spring up at the close 
of the rains and flower in early summer.** Mr. O. B. Olarke is of opinion 
that the above mentioned plant is not N. Tabacnm, but N. plumbagi- 
tufblia, a native of Mexico and the West indies. It is described in the 
Flora <f British India, VoU IV,, p, 346, and is mentioned as being " the 
only species of Nicotlana which has established itself in India.’* Or. Watt, 
however, informs the writer that he is still inclined to adhere to his own 
opinion in favour of the acclimatised tobacco of Bengal being mainly refer- 
able to N. Tahacum, or at least that the plant which is found as the almost 
exclusive vegetation on many of the chars (islands) of the Hooghly and 
Ganges rivers is so. The farm found on roadsides in Bengal generally, he 
thinks, may be the narrow-leaved N. plnmbagiuifolia, as recognised by Pia- 
nists, nevertheless Or. Watt thinks that he has practically demonstrated by 
cultivation the effacement of the distinguishing characters of these two plants. 

Oil.— ** When distilled at a temperature above tljj^t of boiling water, 
tobacco affords an empyreumatic oil, which Mr. Brodie proved to be a 
most virulent poison.** ** This oil is of a dark brown colour and an acrid 
taste, and has st.very disagreeable odour, exactly resembling that of to- 
bacco pipes which have been much used. It has been stated to contain 
nicotine’^ (£A. 5 *. DisOens,, i$th Ed., 1419), ** Tobacco seeds are said to 
yield, by pressure, aoout 36 per cent, of a greenish-yellow, mild, inodorous 
OIL, of sp^ific gravity 0*923 at 15^, solidifying at 25**, and quickly drying 
when exposed to the air " ( Wafts, Diet,, Chem., V., 8$!). 

Medictne.— The dried leaves of this plant are officinal. They are 
powerfully sedative and antispasmodic, and in overdoses an acro-narcotic 
poison ; useful in ** tetanus, dropsical aflections, spasmodic affections of the 
abdomen, retention of urin^ and as a means of inducing muscular relaxa- 
tion, and thus aiding in the reduction of strangulated hernia and disloca- 
tions. As a general rule it is unfitted for internal administration, on 
account of the great netvous depression it produces. As a local applica- 
^ tion, it has been used for relieving pain and irritation in rheumatic swelling^ 
syphilitic nodes, and skin diseases. Tobacco-smoking is sometimes resorted 
to in asthma, spasmodic coughs, nervous irritation, and sleeplessness 
{Pharm. Ind,), ** Native physicians consider the smoke tp be disinfectant, 
ana recomiuend it fur luinigating cholera patients.** ‘‘The water from tne 
hookah is diuretic, and the black oil whicn collects in the pipe stem is used 
on tents to heal up sinuses, and is dropped ipto the eye to Cure night blind- 
ness and purulent Conjunctivitis.** **ln the Konkan a paste made w ith 
snuff, lime, and the powdered bark of Calophyilum inppliUyiim {undi) is 
applied in orchitis. Or. Leith of Bombay was in the habit of f 

poultice of tobacco leaves to the spine in tetanus with good results** 
Regarding the effects resulting from the immoderate use of tobaeco, or. 
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Richardson, in a papa: read by him at the Bath meeting of the British 
Association, pointed out that excessive snuffing is liable to occasion un- 
manageable forms of indigestion ; that chewing and smoking tend to 
weaken the energy of the nervous s>'stem, impair digestion and the action of 
the liver, and in extreme cases are apt to produce an affection of the muscu- 
lar s>'8tem resembling ' paralysis agitans. Notwithstanding the many evils 
resulting from the abuse of tobacco, there is no evidence, however, that 
moderate smoking is injurious to health. 

Special Opinions. — The strong decoction of the leaves is used as 
a fomentation to relieve muscular tension and spasm as in tetanus ” (Assist- 
ant Surgeon L. Ghosi, Bankipore). It is also used as a local appli« 
cation to relieve joint swelling in lymph scrotum ** {Surgeon-Major A. S. 
fr. Jayakar, Musiai). ** The rind ribs of the leaves are used as a laxative 
among children by introducing a piece in the anus ” {Surgeon-Major //. 
D, Cook, Calicut, Malahary *Mn acute hydrocele application of moistened 
leaves proved efficacious in relieving pain and reducing swelling** {Assist- 
ant Surgeon S. C. Bhattacharji, Chanda, Central Provinces). “ It is 
a common practice here with dames in families to introduce the smoothed 
stalk of the tobacco leaf into the rectum of infants to relieve constipation ** 
{Assistant Surgeon S, Arjttn Ravat , L^M., Girgaum, Bombay). The 
green leaves a'.c a favourite local application for orchitis. The stem of 
the leaf is introduced into the anus as a laxative with children ** (Surgeon- 
Major y. North, Bangalore). “Tobacco leaves bruised or the residue 
deposited in the tube of a kuqqa is used by natives for the expulsion of 
leech from the nostrils or throat” {Assistant Surgeon Bha^ivan Das {snd). 
Civil Hospital, Rawal PinJi, Panjdh). “ Leaves dry arc applied over 
the testicles in orchitis, to relieve pain and lessen the swelling; but such 
applications are almost invariably followed bv nkusea and vomiting ** 
{Surgeon A. C. Mukerji, Noakhafiy). “The stalk or midrib of the leaf 
dipped in castor oil and introduced into the rectum acts Jis a purgative. 
It is, however, said to be dangerous. The infusion is used as an antidote 
in strychnine poisoning. The leaf applied to boils is anodyne. Tobacco 
smoking is used in anaemia and tabes mesenterica ” {Surgeon- Major D. R. 
Thomson, M.D.. C.LE., Madras). “The leaves applied to gum boils 
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prevent suppuration and relieve pain. The water of the hookah is 
as a wash for unhealthy ulcers, especially when maggots are pret 
{Civil Surgeon J. It. Thornton, Monghyr). ^ “Tobacco 

in excess causes amaurosis. I have seen several cases in England of 
bacco amaurosis cured by giving up smoking, other conditions boing the 
&ime. Tobacco leaves are applied o\’er inflamed testes. To^acc o smoking 
is found useful in some forms of dyspepsia” Cm/ 

Surgeon, Ahmedabad). “The powder of the dry leaves mixed with lime 
jjuice is used as an external applicaticm in CJ«es of enlargement of ^the ^ 


times chewed to relieve toothache ’* (D. Basu, Civil Surgeon, Faytdpore, 

^hembtry.—Potsell and Refmann, who (in 1828) appear to have been 
the first to publish any reliable analysis of tobacco leaves, found in 1,000 
parts 
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Malic acid, matataa. aad nilrataa 

Other potectfam^ti . 


PfaoaDhate of calcium • 

Woody fibre, water, &c 924*^ 

More recent investigations show, that the quantities of the organic and 
iTOiganic constituents vary greatly in different kinds of tobacco { and that 
the amount of nicotine as Stated in the analysis given above is far below 
the average. 

The organic components of tobacco leaves, in 100 parts, according to 
analysis made in the Paris factory laboratories, are as follows 

Nicotine (Cj® H,4 N,1 1*5—9 

Empyreumattc, or essential oil, quantity exceedingly small. 

Nic<^ianine, a very small quantity. 

Malic and citric acids, calculated as anhydrides,— 10-14 per cent. 

Acetic acid— small amount in fresh leaves, increasing during fermenta- 
tion, and may amount to 3 per cent, in snuff. 

Oxalic acid *i-a per cent. 

Pcctic acid— about 5 per cent. 

Resins, fats, and other bodies extractable by ether— 4-5 per cent. 

Sugar— a little in the leaves, more in the stems, disappears in fermen- 
tation. 

Cellulose— 7-8 per cent. 

Albuminoids calculatcMd from the nitrogen not present as nicotine, ni- 
trates, or ammonia about 25 per cent. 

** Nicotine is a colourless oily liquid of sp. gr. 1*027 at IS*C., deviating 
the pole of polarisation to the leR ; it boils at 247* C., and does not 
concrete even at lo** C. It has a strongly alkaline reaction, an unpleasant 
odour, and a burning taste. It quickly assumes a brown colour on expo- 
sure to air and light; and app^s even to undergo an alteration by re- 
peated distillation in an atmosphere deprived of oxygen. Nicotine dis> 
solves in water, but separates on addition of caustic potash (FNkk. & 
I/anb^»*Fh4trmacogr,^ ^67). Its chemical formula is expressed by Cjo H,4 
N^ It was first obtained, in an impure state, by Vanqnelin in 1809. ** It 
is vaaily extracted fi'om tobacco by means of alcohol or water, as a malate, 
from which the alkaloid can be separated by shaking it with caustic Ive 
and ether. The ether is then expellra by warming the liquid, which finally 
has to be mixed with slaked lime and distilled in a stream of hydrogen, 
when the nicotine begins to come over at about 200^C {FUck^ 9 Hanb„ 
Pharmacog,y. The amount of nicotine is very variable in different kinds of 
tobacco, and depends to a great extent on the climate where the plant is 
fi^wn,on the manner of its cultivation, and on the mode of curing adopted. 
It gives strength to tobacco, but not its own flavour or aroma. 

Mr. Broughton, OuinolK^ist to the Government of Madras, in his re- 
Mit on analyses made by him of several samples of tobacco^ cultivated in 
•South India, remarks as follows:— "What is usually called the strength 
of to^cco in smoking depends immediately on the amount of nicotine 
contained. A tobacco that contains over a per cent, of this powerful 
alkaloid is a strong intoxicating tobacco, while that which contains less 
than 3 per cent is called mild. It has been found, as an invariable re- 
sult of experiment, that the finest tobacco, astheHavanna, Manilla, Cuban, 
and others, do not contain more than a to 3 per cent of nicotine. To this 
result there is no exception that 1 am awarw of, though of ^course by the 
constant oistom of smoking strong tobacco, a few persons mpy even come 
to prefer it to the finer kinds." •• It is remarkable that among the nume^ 
ous Indian tobaccos, 1 have found but two instances in which as much 
nicotine is found as in Virginian or French tdbaccos, where it amounts to 
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nearly 7 per cent.” The amount of incotine increases with the age of the 5 HEMISTHT 
leaf, and thick leaves contain more nicotine than thin membraneous ones. TOBACCO. 

To estimate nicotine, weigh out 15 grains of tobacco, digest for twenty* 
four hours with alcohol of S5 per cent., acidified with 15 drops of sul- 
phuric acid, so as to make 150 cubic centimetres. Evaporate 50 cubic 
centimetres of the filtered liquid and add iodo-hydrargwate of potassium 
to the residue. The number of cubic centimetres employed multiplied by 
0-00405 (o'oooi of the equivalent of nicotine), gives the quantity of alkaloid 
contained in five grains of tobacco (Vear^Book Pharm.^ 1874, 170), 

By distilling tobacco leaves with water a concrete volatile oil is ob- 
tained, to which the name nicotianine, or tobacco camphor, has been 
given. It is solid, has a strong odour of tobacco and a bitter taste. 

From one pound of leaves only two grains of this substance are obtain- > 
able. Posselt 8 c Reimann found one part of nicotianine in 1,0000 parts 
of green tobacra. 

Another active chemical ingredient in tobacco is an empyreumatic oil 
which is produced in the destructive distillation of tobacco. It resembles 
both in taste and smell an oil, obtained by a similar process, form the leaf 
of foxglove (Digitalis purpurea), and may be regarded as consisting of 
a harmless oil combined with a very poisonous alkaline substance. ^ 

** The percentage of niUogen is greater than in any other cultivated 
crop ; part of it i^xisix as nitrates. The composition of tobacco is very 
variable; like all green crops, its constituents are much influenced by the 
nature of the soluble matters in the soil” {Watts^ Chem. Diet., VIII,, 
part IL, tqSt), 

It is highly probable that ammonia is the volatilising agent of many 
odours, and especially of those of tobacco and musk, if a fresh green 
leaf of tobacco be crushed between the fingers, it emits merely the her- 
baceous smell common to many plants ; but it it be triturated in a mortar 
along with a little quicklime or caustic potash, it will immediately exhale 
the peculiar odour of snuff. Now, analysis shows the presence of muriate 
of ammonia in this plant, and fermentation serves further to generate free 
ammonia in it \ whence by means of this process and lime, the odorifer- 
ous vehicle is abundantly developed. If, on the other hand, the excess 
of alkaline matter in the tobacco of the shops be saturated by a mild dry 
acid, as the tartaric, its peculiar aroma will entirely disappeai «.W, 

Diet. Indus., Arts anil Man., Ill , pa;). 

Thb Ash Constituints.— T he amount of mineral matter taken up 
by the tobacco plant from the soil is very considerable, four pounds of dr> 
leaf containing on an average one pound of ash. ^ ^ ^ 

The gp-eater part of the ash consists of insoluble salts, principally j 
carbonate of lime; and the soluble part largely of potash salts, which | 
may amount from 5 to 35 per cent. I 

The following table taken from Johnson’s Havt Crops Grow, p. 378 1 j 
mves the average of all trustworthy analyses of the ash constituents puljc , 
lished up to 1865 

Perceotage of ash. Potash. Soda. Masnesia. Linw. 

34*08 27*4 3*7 37 *® 

Phoaph. acid. Sulph. scid. Silica. Chlorine 

y 6 yp 9*6 , 

The amount of ash yielded bv various sample^ of tobacco leaf ana- 
lysed by Ntsslor varied beihreen 19' and a; per cent. ; -^cording to Brough- 
ton the ash yielded by Indian tobaccos was found to vary between 10 and 
a8 per cent. The total amount of ash, as well as the relative quantities 
of each constituentp appear to vary acconilng to the comp^ition of the 
soil, with the exception apparently of silica, which, in the opinion of Pro- 

N. Ids 


35* 


Dietionaty cf t kg Econgmtc 


NICOTIANA 

Tabacum. 


4 

vo wo nciy w 


fteor Johfvtofi, varie$ in quantity according to the age and rate of giowth 
of the leaf. There appears to be no relation between the total quantity of 
ash and the quality of tobacco leaf. In addition to mineral salts proper, 
tobacco contains salts of ammonia and nitrates. In the leaf the pro- 
portion of nitrates is greater in the ribs of the leaves than in the blades ; 
in the former it may be as much as lu per cent According to Schlossing 
the proportion of nitric acid does not affect combustibility, which depends 
on potash combined with organic acids. Cultivation experiments show 
that chloride of potassium used as manure docs not add to the organic 
potash salts in the leaves, but the sulphate, carbonate, and nitrate do guc 
up thfir potash for the formation of organic salts. (Bncyclop, Brit^ 
X^IIt , ) 

) **Schl08Sing was the first who pointed out (i860) that the good burn- 
ing qualities of a tobacco depend on the presence of potash in combina- 
tion with a vegetable acid in it, and that a soil deficient in potash is unfit to 
produce tobacco of good quality. All the numerous analyses made since 
that time have tended not only to corroborate the assertion made by 
Schtossing, bat to demonstrate also that it is not the total amount of 
potash, but the potash found as carbonate of potash, which existed in the 
plant in combination with a vegetable acid, that is the constituent chiefly 
affecting the cofnbustibility of a tobacco. The complete analyses of 
Nessler have shown that, although a tobacco may contain a great amount 
of potash. It does not necessarily follow that the tobacco burns well. 
He found that some German tobaccos contained more potash than H,i- 
\anna, although the latter burned much better than the former, and that 
a great amount of potash did not always indicate a great amount of 
carbonate of potash {K. Schiffmayer), 

The ash of Havanna cigars according to analyses made by A, Percy 
Smith {Chtm. News, XXVllL, 261 9 J24) contains 


PotMsiura Sulphate « • 7*^401 

,, Carbonate 9*oia 

Sodtam Sulphate •••...•• 5'7^4 

,, Chloride • ••••• i.S ^7^ 

„ Carbonate ^’^^9 

Calcium Sulphate . . , . . • . .4*180 

,, Carbonate 45*4oo 

Ferric oxide and Phosphoric acid 0*460 

Calcium and Magnesium phosphates . . • .9*210 

Silica 9*64* 

Charcoal 3‘*^* 

Aluniioium lithium carbonate ••...• >*459 


100*000 


An experiment undertaken by Nessler to ascertain the action of 
different kinds of manure on the combustibility of tobacco clearly shows 
• that the quality of tobacco is improved in relation to the amount of pota^ 
salts in the soil capable of producing potassium carbonate in ^ the ^h. 
••The whiteness andf permanency of the ash of a cigar depend, ” as Mr. 
Broughton says, ** entirely on the amount of potassic car^nitte it amtains, 
the premce of potash salts certainly modifies the burning of tobacco m 
a peculiar w^iy to the improvement of its flavour, and | Iso positively 
facilitates its ourning.*' According to E Q. Ourrwoll (BM* Soc, 
XXIV., 4So) the whiteness of the ash of good tobacco is doe also to the 
salts of sodium as well as those of potassium, which swell “P. 
tobacco bums, and tear the fibres, thereby inducing complete combu^i^- 
Products op Combustion.— D r. Richardson in a 
the British Association at Bath in September 1864 showed that the pfoaoci 
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of the combustion on smoking tobacco were water, frc-e carbon, ammo- 
nia. carbonic acid, nicotine, an empyreumatic oil, and a resinous bitter ex- 

vapour; the carbon in minute particles 


CHEMISTRY 
OF TOBACCO. 



I • • ' , ^ r-r- » -..J empyreu^ 

matic substance is volatile, and gives to the smoke its peculiar odour ; the 
resinous substance is black and has an intensely bitter taste. Tobacco 
that has not undergone fermentation yields very little fiee carbon, but it 
gives of! much carbonic acid and ammonia, little or no water, and only 
the smallest possible trace of nicotine, a very small amount of empyreu- 
matic vapour, and an equally small quantiw of the bitter extract (the above 
description applies to Latakia tobacco). Turkish tobacco yields a large 
quantity of ammonia. Shag yields all the products in abundance, and the 
same may almost be said otHavanna cigars. Swiss cigars yield enormous 
quantities of ammonia, and Manillas yield very little. 

Vohl & Eulenberg, who have "carefully (studied the physiological 
action of tobacco as a narcotic, failed to detect the presence of nicotine in 
the smoke of tobacco. ” 1 he fact," they say, that very strong tobacco, 
which can scarcely be smoked in pipes, may be used for making cigars, is 
explained by the abundant occurrence of the highly volatile .ind intoxicating 
pyridine in pip^moaing, whereas cigar-smoking produces only a small 
quantity of pyridine, but a large quantity of collidine. In general, pipe 
smoking piMUces a larger proportion of the more volatile bases." They are 
also of opinion that " the disagreeable symptoms felt by persons begin- 
ning to smoke, and the chronic affections which occur in those who smoke 
to excess, as well as the cases of poisoning from swallowing tobacco juice 
are due, not to nicotine, but to the pyridine and picoline bases. The idea 
that they were due to nicotine originated in the fact that picoline bases 
having a high boiling point, such as parvoline, resemble that alkaloid 
greatly both in smell and in physiological action " ( Wafts. Diti. Chern,. yiL. 
SS62). The conclusions arrived at by Vohl & Eulenberg regarding 
the absence of nicotine in tobacco smoke are not in accordance with recent 
investigation. Kitshlng {Dingl, Polyt, Journ,. cexliv., 2J4^246) states that 
when experimenting on cigars he found that a large proportion of the 
nicotine j^ses unaltered into the smoke ; that the composition of tob . o 
smoke is highly complex, but beyond nicotine the only substances fou* d 
in appreciable quantities arc the lower members of the picoline scries {Encycl. 
Brit, sutiii,. 42$). G. la Bon, ffc Q. Noel {Com^i^^Bend,. June t88o^ 
detected in tobacco-smoke, hydrocyanic acid, various aromatic principles, 
and a highly toxic alkaloid of a pleasant odour and which they believe to 
be collidine (Year^Boak Pharm. 1880. 40), 

TOBACCO. 

HISTORY. 

The practice of tobacco-smoking was made known to Europeans about 
the year 149a, having been first observed by followers of Columbus when 
visiting the West Indian Islands. Accounts differ as to the particular 
. locality where they first became acquainted with the practice. By sonic it 
is affirmed that tolumbus and his followers first s.sw tobacco smoked m 
Cuba, According to another account it is said that i le messengers sent 
by Columbus to explore the New World related that, on reaching tne 
island of Guanahani (afterwards named by Columbus^ San Salvador), they 
met natives hVriding in their hands bunches of burning herbs, tb® 
which they inha)^. Uobel in his History of Plants (1576) describes 
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these rolls of tobacco which were first seen in San Salvador as consisting 
of funnels of palm leal with a filling of tobacco leaves. The natives calM 
the plant conihap and the burning brand' iahttco. The Spanish monk. 
Romano Pano. who accompanied Columbus (on his second expedition. 
I49d*96), is said to have reeled that the natives of San Domingo rolled 
up the leaves of a plant called gutd/a oceohoba^ and smoked them in pipes 
called tt^aeo ; and he also descriM the habit of snuiT*taking. Gonzalo 
Fernandes de Oviedo. Governor of San Domingo, in his Histaria General 
de las Indias (1535)» describes the iabaca, or pipe, as a branched 
tube shaped like the letter Y % and it appears to nave been used by the 
natives, not as a receptacle for the tobacco, but as an instrument for col- 
lecting the smoke of the tobacco leaves which they kindled on a fire, the 
two upper branches were inserted in the nostrils, wnilst the lower end was 
held in the smoke of burning tobacco. The last named author also alludes 
to the esteem with which the natives of San Domingo regarded the plant 
on account of its medicinal properties. The practice of chewing tobacco 
was first seen by the Spaniaras on the coast of South America in 1502. 

As the exploration of the New Continent proceeded, it became evident 
that the habit of using tobacco by the aborigines was universal, and must 
have been adopted from very early times. DeOandolle, in his Origin of 
Cultivated Plants, p. 139. says!-“"At the time of the discovery of 
America, the custom of smoking, of snuff-taking, or of chewing tobiicco. 
was diffused over the greater part of this vast continent. The accounts of 
the earliest travellers, of which the famous anatomist Tfsdemann has 
made a very complete collection, show that the inhabitants of South 
America did not smoke, but chewed tobacco or took snuff, except in the 
districts of La Plata, Uruguay, and Paraguay, where no form of tobacco 
was used. In North America, from the Isthmus of Panama and the 
West Indies as far as Canada and California, the custom of smoking was 
universal, and circumstances show that it was also very ancient Pipes in 
great « numbers*and of wonderful workmanship have l^n discovered in 
the tombs of the Aztecs in Mexico and in the mounds of the United 
States; some of them represent animals ''foreign to North America.'* 

The native names for the plant were found also to differ according to 
locality. In Mexico, where the growing herb was first recognised by 
Europeans, the word given for it was petum or petun, from which is de- 
rived Petunia, the name given by Jussieu to another genus of .Solan- 
acese. Yeti is another Mexican name for the tobacco plant, and in Peru 
it is called sayri. 

The first tobacco plants were brought to Europe about the y^r 1560 
by the naturalist Francisco Hernandez who was sent by Philip 11 . of 
Spain to explore Mexico. The plants did not attract much notice in Spain, 
although the dried leaves had been introduced and smoking had for seve- 
ral years become a practice in that country. It was from Portugal that 
the plant first became known to other countries in Europe# dean Nicot 
(in whose honour the g^us Nicotiana was named), when residing at the 
Portuguese Court as French Ambassador, obtain^ some tobacco seed 
from a Dutchman, and cultivated the plants in his garden ai Lisbon. He 
is said to have effected some remarkable cures on some pe^le belonging 
to his establiifhment. and from this circumstance he was inewced (in 1561) 
to send some seed to the French Court. The fame of this herb, on ac- 
count of the extraordinary medicinal virtues attributed to itj^ also from the 
fact of its having been patronised by the Queen.' quickly sf^ead through- 
out Prance, and received various flattering names, such as !— ** Herba 
sancta/* herba panicea.** herbe de la reinc,” " herbe de rAmbas»dcur, 
&c# In Italy the plant was called *• Erba Santa Croce after the Cardinal 

N. Z06 



Products of India ^ 


361 


TdMcco. 


KJ F. D„th :» ) nicotiaha 

Tabacum. 


of that name, who is said to have been the means of its introduction from 
Portugal. From Italy the knowledge and use of the plant spread gra- 
dually throughout Northern and Eastern Europe. 

Tobacco was introduced into England in 1586 by Oaptain Ralph Lane 
on his return from Virginia with Sir Francis Drake, and the smoking of 
it was made fashionable by the example of Sir Walter Raleigh and 
others. Sir Walter had two years previously founded a colony in Vir- 
ginia under Lane^ and the colonists grew tobacco there to a large extent. 
The original import duty on Virginian tobacco In England was si. per 
pound. In 1603. James I raised the tax to 6s, lod. His famous Counter- 
hlasie to Tobacco was written about that time. 

For several years after its introduction into Europe the plant was re- 
garded chiefly in view of its supposed power to cure almost every imagin- 
able malady. Practical experience at length demonstrated the fallacy of 
this belief, and every effort was made by emperors, kings, and popes to 
discourage the use of the plant, by means of severe and often cruel punish- 
ments. In Turkey persons convicted of smoking had their lips cut off, 
and snufl-takers were deprived of their noses, and in some cases were put 
to death. Nevertheless the use of tobacco rapidly and steadily spread until 
it became the most extensively used article of luxury in the world. The 
liigh tax imposed on foreign tobaccos led to the cultivation of the plant in 
the United Kingdom. This, however, was prohibited in 1660; the law not 
extending to Ireland until about 1830. In 1886 this law was repealed, and 
tobacco can now be grown as a Add crop in Great Britain under certain 
restrictions. 

Tobacco in India. 


history. 


The tobacco plant was introduced into India by the Portu^iese about | In India, 

the year 1605 during the latter part of the reign of Akbar. It has been j IO7 

asserted by some authors that tne habit of smoking must have been prac- 
tised in Asia hmg before the discovery of the New World, but /lo proof ‘ 
can be adduced in support of this theory; in fact, the entire absence of 
any allusion to the plant in the works of early travellers, and in the latest 
Sanskrit writings, and the universal adoption of a foreign name for the 
plant, are strong arguments in favour of the conclusion that the of \ 
tobacco was unknown to oriental nations before the beginning of • e 
seventeenth century. 

At this period the influence of the Portuguese in the East was at its 
highest, .ina by all accounts it was through their means that the use of 
tobacco was first made known in Persia, Arabia, India, and China. The 
plant was known to be largely grown at their settlements in Ormux, 
and at other places in the Persian Gulf. The plant is said to have reach- 
ed Java in 1801. The following extract taken from the Bahar-i^Ajan 
(quoted by Blochmann in Ind Antiq,, /.* 164) indicates the direction from i 
which tobacco and its uses spread throughout India. It is known froni 
the Madsir-i-Rapimi that tobacco came from Europe to the Dakhin, and 
from the Dakhin to Upper India during the reign of Akbar Sh&h (155^”“ 

1605), since which time it has been in general use,” 

Some extracts from ancient literature, quoted in Yule & Burnell, wox- 
. sarv of Anglo-Indian Words, are of much inlerert in connection with the j 
early history of tobacco in. India. The first accour. bears the date 1604 
or 1605;— 

"• In Bijdpur 1 had found some tobacco. Never having seen the like in 
India, 1 brought some with me, and prepared a handsome pipe of jewel 
work.” ••His Majesty (Akbar) was enjoying himself after recwvin^ my 
Presents and asking me how I had collected so many strange things m ^ 
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short a time, when his eye fell upon the tray with the pipe and its appur- 
tenances t he expressed great surprise ana examined the tobacco, which 
was made up in pipefuls ; he enquired what it was, and wiiere 1 had got 
it. The Nawab Khdn-i-Axam replied : * This is tobacco which is well 
known in Mecca and Madina and this doctor has brought it as a 
medicine for Your Majesty. * His Majesty looked at it, and order^ me to 
prepare and take him a pipeful. He began to smoke it, when his 
physician approached and forbade his doing so." " As I had brought 
a large supply of tobacco and pipes, I sent some to several of the nobles, 
while others sent to ask for some ; indeed all, without exception, wanted 
some, and the practice was introduced. After that the merchants began 
to sell it, so the custom of smoking spread rapidly. His Majesty, how- 
ever, did not adopt it " (Asad in Ellioip K/., i 6 s^i 67 )» 

The use of tobacco by the peome of the Bast appears to have met with 
as much opposition on the part ot those in power as was the case in Euro- 
pean countries. The following passage from the Memoirs of Jahangir 
(AkbSr*s successor) is quoted by Elliot in /ad. Antiq.p F/., 8 $! - 

" As the smoking of tobacco (tambdku) had taken very bad effect upon 
the health and mind of many young persons," orderra (1617) *‘tnat 
no one should practise the habit.* My brother Shah* Abbas, also being 
aware of its evil effects, had issued a command against the use of it in 
Iran." It is stat^ that in Lahore, during the reign of Jehangir, guilty 
persons were punished by having their lips cut. Another punishment, 
known by the name of Tashir^ was also inflicted, by which the accused per- 
son was forced to ride on a donkey, face to tail, and with his tace 
blackened. 

Sikhs, Wahibis, and certain Hindu sects are still forbidden the use of 
tobacco by their religious ^ides, though allowed to indulge in hemp and 
opium to any extent. Mussalmdns now regard smoking as " an act in- 
different,** having come into practice since the death of the prophet. In 
spite of all such obstacles, the cultivation of the plant milst have spread very 
rapidly throughout India; for in almost every district tobacco is grown as 
a crop, and tnere is hardly an out-of-the-way village where the familiar 
patch of tobacco/ grown carefully as a garden crop, may not be seen. The 
following verse, which Mr. Qrieraon observes has passed into a proverb 
in Bihir, applies with equal force over the greater part of India 
" Khains kkiep na iamdhu pis, 

Se nar hatdwa kaiss jie*** 

f.e., "Show me the man who can live without either chewing or smok- 
ing tobacco.*' 

The earliest attempts on the part of the British Government to im- 
prove the quality of Indian tobacco with a view to its export to Europe 
were made towaras the end of the last century, about the time when it was 
proposed to establish the Calcutta Botanical Gardens. In 1820. 
ments were undertaken in the three Presidencies with some Maryland 
and Virginian tobacco sc«d, according to instructions rcctivi^ fr^ Cap- 
tain Basil Hall regarding the mode <3 cultivation in Virginia. Success* 
ful results were obtained by the Agri.-Horticultural Spciity of India, and 
samples of the produce were sent by the Court of Directors of the Ew 
India Company to dealers and manufacturers in London, trhopronwnced 
them to be the best they had seen from India. The tobacSo was valuedat 
from 6d. to 8d. a pound, thus rivalling in quality some of thd bettw prepara- 
tions from America and the West Indies. ,In 1831, a bale 
grown in Guxerdt, Vas sold in London at tl;e r^te of 6d. a poun«* 
samples were, however, exertional ones; for, as a 
Indian tobacco exported to England has been anything but favourable* 
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Th« opinions, however, obUined of late years show very dearly that the 
chief defects of Indian-grown tobacco, as landed in England, are due to 
causes which can, for the most part, be remedied. For instance, in 1870 
some samples raised in the Kaira and Ahmedabad districts from Havan- 
nah seed were sent to two brokers in London for their opinion. The 
tobacco was condemned because of the shortness and brittleness of the 
leaves, attributed to over-dryness; the colour was uneven, and the central 
portions of the packages were found to be rotten, which showed the pack- 
ing to have been faulty. 

Another defect, frequently complained of by professional experts as 
diminishing the value of tobacco exported from India, is the large amount 
of sand and dust found adhering to the leaves. Besides constituting an 
impurity it all goes to increase the weight upon which duty has to be paid. 
In those localities where dry dustv weather prevails during the final period 
of cultivation it is almost impossible to prevent a certain amount of dust 
from accumulating on the sticky glandular surfaces of the leaves, but it is 
evident that the bulk of the impurities mixed up with the leaves prepared 
according to native methods could with sufficient care be dispensed with. 

CULTIVATION AND PREPARATION. 

Area of Culttvatioai <-The total area in British India under tobacco in 
1888-89 was estimated approximately as 800,000 acres, and the outturn as 
over 800 million pounds. No statistics are available for Bengal ; and, 
with the exception of Mysore, there are none for the Native States. But 
Mr. O'Conor, in his report on Tobacco in India’* (1873), gives a much 
greater area as under this crop. He writes Taking the averse rate 
of produce per acre at soolb, and the average daily consumption at i 
chittack per adult smoker, and allowing for exports, I calculate that there 
cannot be less than 3,000,000 acres altogether under tobacco in India, and 
1 think that the facts, if it were possible to ascertain them, would prove this 
estimate to be far below the truth.” ... * 

The most important tobacco^ownng districts in India are Godd- 
veri, Kistna, and Coimbatore in Madras; Rungpur and Tirhut in Bengal; 
and Kaira in Bombay. The famous Lanka tobacco is grown in the delta 
tracte of Goddveri and Kistna. The raw material for Trichinopf ly 
cheroots b supplied chiefly from the Coimbatore and Madura districts. 

Conditions necessary for the production of good tobacco leaf.— 1 ne 
essentbl conditions which determine the successful growth of tobacco are 
primarily dependent on climate and soil. A suitable climate is abs Mutely 
necessary ; and generally speaking, it may be said that the finest and best 
flavoured tobaccos are produced m those countries where the climate is 
moist and warm — conditions which prevail in ther^ons where the species 
of Nicotiana are indigenous. As, however, tobacco is a quick-growing 
plant, it caw be cultivated more or less successfully all over the warmer 
and temperate parts of the world, if care is taken to seittt the 
able season of the year. In I ndia, for instance, the plant is ^ually treated 
as a cold- weather crop ; whilst in temperate countries, such as Europe, it 
must be grown during the summer months, . , j u 

The kind of soil most suitable fur the tobacM plant is to ^^a 

i 
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may 


na^ituents of tobacco leaf of good quality- . . 

The bulk ok the tobacco grown in India isconsum^ by i^fhe 

btion, to suit whose taste and mi^e of using it, all that is *]^“**^. g 
production of a leaf possessing sufficient flavour and strength. 1 nc nu- 
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(mtIVA* ropean smoker, however, requires a different article, that is, a belter prc* 
toK. pared leaf, full flavoured, easily combustible, and with a minimum amount 
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of nicotine. The shape and texture of the leaf is also of great importance 
especially for the manufacture of cigars. In order to produce a leaf of thiJ 
description care must be taken to select the kind of seed which will yield 
such a leaf. With suitable climate and soil, and the proper kind of seed, 
the cultivator will have secured the preliminary conditions toaards the 
production of a well-shaped and welUflavoured Vaf. Much, however, 
will depend on the mode of cultivation adopted, and still more on the 
after-preparation or curing of the leaf. The various operations concerned 
with the actual cultivation of the plant, vis., tht preparation of the seed- 
bedt» ike sowing of the seed^ the transplanting tf the seedlings into pro- 
perly prepared mund, weeding^ waterings topping the flowering stems, 
and the removal of superfluous shoots, guarding against insect attacks 
and diseases, and finally the judicious plucking of the mature leaves, will 
be alluded to in greater detail further on. The amount and quality of tlie 
manure required for any particular soil must be determined either by dirc( t 
analysis of the soil, or by inference drawn from observation of the defect i\c 
Dropsies of the product. An excess of nicotine, for example, indicates a 
oadly prepared or an improperly drained soil, or that the manure given 
was too highly nitrogenous. Again, if a tobacco burns badly, and with a 
dark ash we may conclude that the soil was deficient in carbonate of potash, 
that very important substance, which, combining with a vegetable acid, 
gives to tobacco leaf its gc^ burning properties. In fact, a soil deficient 
in potassium carbonate will never grow good tobacco. There do exist 
virgin soils which contain naturally all the constituents necess<ir> for the 
prcMuction of good tobacco, but even they after continuous cultivation 
must from time to time be replenished with suitable manure. In certain par ts 
of Java it is said that tobacco requires no artificial manure, as the requisite 
mineral constituents are continually being supplied by volcanic action 
A valuable report onthe** Cultivation and Preparation of Tobarto m 
India” by Dr. Forbes Watson was published in 1871, appended to ufuh 
is a translation of*a ** Manual of Practical Operations connected with tlu 
Cultivation and Preparation of Tobacco in Hungary ” by Mr. J Mandis, 
one of the Government Inspectors for superintending tobacco cult* vaiion in 
that country. The following extracts nave been selected as possossim; 
special interest in connection with tobacco operations in India at the pu* 
sent day. After commenting on the adverse opinions pronounced by tlv 
London brokers on the Kaira samples of tobacco forwarded by the Bomb iv 
Government in 1870, he remarks: — '* These faults arc either accidenlil, 
as in the case of the wrong mode of packing, or they are prevcntible by a 
careful method of cunng the tobacco. The question of the acclimatisation 
of Cuban and American seed in India, intimately connected as it is with 
the question how far tobacco can be made one of the slipples of Indian 
export, is far too important to be decided on such insufficient data as a 
few preliminary eweriments can give. The example of the continental 
countries, France, Germany, and A^ustria, where the acclimatisation of the 
American varieties has been carried out successfully orl a large scale, 
clearly proves that, provided the trials be made in the samq systematic and 
persevering manner, a similar process will succeed in Indid ^ ”?***^*^ 
favourable conditions of climate frequently pirvail there.” * The conditions 
and circumstances attending the industry in Austria present some points of 
resemblance to those occurring in India. The districts devoted to the 
growth of tobacco in Austria are situated principally in Hungary and 
Galicia, where the soil is similar in many respects to that of large districts 
^in India, and the climate very continental ana dry. Although the mode of 
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cultivation and preparation is still to a great extent in a very backward sUte. 
the quality and quantity of the produce satisfy the internal wants ; there, as 
in India* tne improved and extended cultivation is principally insisted on with 
a view to an export into foreign countries.*’ “ According to the unanimous 
statement of the reports from India* the chief desire of the native cultivators 
is to obtain strength* which implies a high percentage of nicotine in their 
tobacco. But the Havanna tobacco is exactly that which contains the 
smallest known amount of nicotine, and the most esteemed varieties of 
tobacco generally appear to contain less of this principle than the common 
tobaccos* whilst, on tne other hand* they are distinguished by richness of 
aroma. Exact scientific observations and experiments have established 
beyond doubt that complete acclimatisation, that is, a complete reproduc- 
tion of the plant with all its distinguishing characteristics, is not obtained 
by merely using the seed of the desired variety. The acclimatisation de- 
pends on a concurrence of several conditions, and in the exact measure in 
which these conditions are fulfilled* the acclimatised variety will approach 
to, or recede from, its original character. The observations which bear on 
the whole question may be considered from a twofold point of view— 1, 
How far arc the botanical characters of the plant, the number, size, and 
shape of leaves, the position of the ribs, &c., preserved 7 2, What are the 
changes in chemical composition ensuing on acclimatisation, as compared 
with the original plant 7 It may be remarked that if the scientific investi. 
gat ion were complete, the two points just mentioned would embrace the 
whole question. As matters stand, however, the data bearing on these 
points afford only means for lifting and ascertaining the meaning of the 
various practical observations maae on the smoking qualities of the differ- 
ent kinds of tobacco, on their combustibility, strength, and aroma.” 

The individual and distinctive characters of tne various tobaccos, as arti- 
cles of consumption, depend mainly on the proportion of four elements 
/ff, on those of the mineral constituents, among which the potassiym salts 
are most important; zwf, on the amount of albuminous compounds ; jrJ, 
on the amount of nicotine ; 4th, on the amount of nicotianine and of the 
essential oil. The influence of the mineral constituents on the properties 
of the tobacco leaf, as at present established, seem to he twofold. I'* ''he 
first pl.nr, tlie ash seems to act by its great amount as a preserving . d 
antiseptic principle, preventing and stopping the fermentation, thus fai li- 
t.^ting the operation during the curing of the tobacco, and rendering the 
final commodity stable and unalterable. In the second place, the presence 
of a large quantity of potassium salts, and especially of the nitrate and 
carbonate, seems essential to assure a proper burning of the prepared leaf 
a most important point in the estimation of various kinds of totacco. In 
so far then as these two properties are concerned, the value of the products 
will not depend on the kind of seed taken, but only on the soil on which 
the plant has grown and the kind of manure which has been employed, ij 
“ The albuminous substances amount to 10 and more per cent, of the 
dry leaf before curing. Their presence in the prepared 


proper burning, and besides gives rise in burning to a disagreeable 
fll which overpowers the aroma of the leaf. It is the chief end of 
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j tobacco leal, it app^rs that its outward shape and sire, the strength and 
disposition the ribs, 8rc., together with the character of the aroma, 
depend to a la^e extent on tne kind of seed used, and will probably 
, remain substantially unchanged in the acclimatised plant; whereas the 
amount and relative proportion of the mineral constituents depend ex- 
clusively on the soil and its cultivation ; and the amount of nicotine and 
the quantity of the aromatic substances partly on the soil, and partly on 
the joint influences of temperature, sunlight, and moisture. The conclu- 
sion to which the above paragraph more especially points is the import- 
ance of the influence exennsed bv the soil.** ** Numerous experiments and 
observations bear out this view/^ ** In the numerous notices about Indian 
tobacco published in the Proceedings of the Agri.-Horticultural Society 
of India there is repeated mention of a valuable variety of tobacco re- 
stricted in its growth within narrow limits, and different from the usual kinds 
grown in the villages around. The action of the soil on the plant is 
twofold. It acts by the chemical constituents contained in it, and by its 
state of aggregation and its physical properties. As the tobacco is a ve'v 
exhaustive plant it wants an ample ana rapid supply of its ash consti- 
tuents and of ammonia. The want will be best supplied when the soil con- 
tains a great proportion of vegetable mould, as tnis will present a large 
proportion of the ash constituents in a soluble form. The physical pro- 
perties of the soil which most influence the cultivation of tobacco are, its 
state of cohesion, its power of retaining water, and its power of absorbing 
heat.** ** For the cultivation of aromatic varieties of tooacco, a light loose 
soil, readily absorbing heat, is required, such as a sandy or cmcareous 
soil. This kind of soil will never have a high retentive power for moisture, 
and this is of considerable importance, as stagnant moisture must be care- 
fully^ avoided. On the other Wnd, the soil snould always remain slightly 
humid.** **The next important conclusion is, that in order to obtain the 
same combination of strength and aroma in the acclimatised plant, it must 
be placed under equally favourable conditions of temperature and mois- 
ture.** ** In this fespect India is situated more favourably than the Europe 
States, where the foreign varieties of tobacco have been acclimatised, .ind 
where the principal advantage consists in the better shape of the plant, 
and in the position, number, and disposition of the leaves. In Europe 
the climate is such as not to allow of the full attainment of the original 
aroma; although, even as regards aroma, the plant rai^d from Cuban 
seed in Austria is favourably distinguished. The diversity of climate in 
India ought to enable us to put the acclimatised plant under conditions 
similar to those existing in the country where it is indigenous.’* *‘The 
cultivation and preparaSon of the acclimatized as well as of the native 
varieties of tobacco (intended for export) can only be carried out success- 
fully when certain fundamental principles arc acted on.^ The most im- 
^ portant of these refer to the following points i, choice of seed ; 2, 
proper system of manure and of rotation of crops ; 3, proper system of 
cutting and gathering the ripe leaves ; 4, proper mode of cilring the leaves ; 
5, commercial assortment of the produce. First, as regardathe seed, it may 
DC observed that in France the greatest attention is now paid to its selection. 
Formerly, nearly every cultivator of tobacco provided nis pwn 
the Government administration has taken this matter into its hands, and 
grows its own seed, selecting with extreme tare only the finest plants lor 
It, and this seed it supplies to the farmers, who are prohibited from using 
any other. There are several advantages in this system# The swd pro- 
ceeds exclusively from the very best varieties, and each variety is 
tinct in cultivation, so that the seed sown by the farmer is uniform m kino. 

, This is a very important matter.’* ** A proper system of manure and 01 
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rotation of crops is of great importance, because tobacco is a very exhaus* CULTIVA* 

tive plant. The mineral substances essential for the growth of tobacco 

are chiefly ba^ 5 potash, lime, and magnesia.-whereas the amounts of Conditions 

phosphoric, sulphuric, and silicic acids are less important. Now as these nocessary 

latter substances are exactly those most important in the cultivation of 

grains, the position of tobacco in the rotation of crops is fixed Of the 

store of available mineral substances in the soil, made up partlv by the 

ever progressing decomposition of its constituents and partly by manure 

the tobacco will principally exhaust the potash, lime, and magnesia only* 

whilst phosphoric, sulphuric, and silicic acids will go on increasing m 

amount. If now a crop of grain be taken from the same soil, these acids 

will be used up, whilst f^tash and lime will be accumulated, thus restoring I 

to the soil the conditions for growing tobacco. A proper manure is of 

essential' importance. Thus, on soils poor in lime the use of burnt lime 

or gypsum is recommended. Cow, sheep and goat’s dung is most usually 

employed, besides sewage, which being rich in ammonia and potash dots 

very good service. ” 

Next in importance is a proper system of cutting and gathering in 
the ripe plant. Carelessness in this respect is one of the greatest detects 
in the cultivation of tobacco as practised in India. Throughout Europe, 
in the United Stales, and in Cuba, the gathering does not take place at 
once, but extends w ver a long period, the leaves being taken one by one 
as each gets ripe.** ** The same care is taken in T urkey to collect only 
the ripe leaves. In Albania and in the district of Salonichi, where the 
finest 'I'urkish tobacco is grown, the gathering extends over from three to 
four weeks, and takes place at five different periods,** ” If the gathering 
of all the leaves is done at the same lime, then one cannot fail to gather 
one portion of them while yet unripe, and another portion when over*ripe. 

The consequences are almost equally fatal.” " The proper moments tor 
the gathering of the leaves are just the latter stages of ripening, w'hen the 
mineral substances are rapidly increasing. Then the mineral substances 
begin to diminish again, thus reducing the combustibility of the final pro- 
duct ; the gummose substances diminish equally, which renders the dried 
leaves less elastic and more crisp and brittle, and subject to being reduced 
into dust ; and finally the proportion of nicotine is rapidly increasing, 
although in all finer qualities of tobacco an excess of it ought to h, ^ 're- 
fully avoided.” ” The curing of the leaves is perhaps the most impo . mt 
operation. It can be done properly, only w'hen the prerious operat. ns 
have been executed with all the care msisied on in this report, for even the 
best material can be entirely spoilt by bad curing. Curing consiVs of a 
series of operations. The cut leaves are first allowed to wilt, in the next 
stage they acquire the proper colour, then they .are dried, m.ide into* hands,* 
and finally undergo a fermentation. In the first three stages most of the 
usual methods of manipulation arc defective. It is here to be noticed that 
in the course of his cxperimeiUs in Dharw'ar, Mr, E. P. Robertson hit on 
the right principles. For an account of thc?^ experiments see paragr;»nh§ 
under Bomb.ay Cultivation.” “The leaf is subjected to a remarkable 
transfnrif ation during the curing. The organic substance undergf'cs 
the process of decomposition, w.itcr and carbonic .acid .'irc g’v. n ofl, 
and compounds arc formed containing a higher percentage ol carbon 
distinguished by a brown colour, and probably analogous to the brown 
compounds composing tha mould produced by dec. of xeirct.-ible nnllor 
At the same time the albuminous substances are being p-aruallj destrovoci 
during the w'hole process of curing, and csprcinll) during the final 
of fermentation. This chemical transformation is gradual profit's and 
requires timo - weeks and months even -to develop itself fnllv, and dining 
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this time there are other inilueiicee at work which may become injurious to 
the product if the utmost care be not taken. /r/» If the leaves are allow^ 
to dry too aoon, and especially if they are exposu to the sun* the process 
of the decay of the substance of the leaf* and the decomposition of albu. 
mtnous matter is left incomplete} some of the shaded portions of the leaves 
remain ^een* and the portions exposed to the sun get ydlow* not in con- 
sequence of the internal decomposition* but solely because the chlorophyl, 
or green colouring matter* becomes bleached by the sun. Such a leaf will 
finally present an uneven colour* a chequered appearance* and* especially 
the pcstions which got dry in the sun* will be ve^ brittle and crisp, 

If* in consequence M careless manipulation in the handling* the leaves are 
allowed to rub one against the other* or if moisture in drops collects on 
their surface* either by rain or by artificial moistening, or even by too 
violent a sweating* then those places begin to rot* become very deep brown 
or even black* the fibres of the leaves broome injured* and the leaves alto- 
gdher become brittle after drying, jrd* The fleshy midribs are a great 
difficulty In complete drying* and unless they get completely dry they will 
entail mouldtness, which may communicate itself to a great portion of the 
leaf. ^/A* The operations during the curing require a repeated handling 
of the leaves* and only a very methodic way of manipulation will prevent 
mechanical l«k>ns* holes, and fissures* all which cause a serious diminu- 
tion in the value of the produce* because such leaves cannot be applied to 
the manufacture of cigars. It will be seen that most of these points are 
taken into account in Mr Robertson's directions. (See under Bombay 
Cultivation.) The proper manner of sorting* packing* and arrangement 
for the market generally is of very great importance in ensuring com- 
mercial success. The sorting must nave reference to three different 
objects I /«f* it must refer to the ultimate destination of the tobacco* so 
that tobacco suitable for the production of cigars shall be separated 
from that which is to be used for cutting up and from that used for 
the manufacture of snuff ; it must look to qualify* that is* to the 
more or less successful curing, so that all the kinds of leaves are again 


more less successful curing* so that all the kinds of leaves are again 
sub divided into three or four portions of different quality* by which means 
a much better prise is obtained for the whole quantity ot to&icco, because* 
if a small percentage of good leaves be interspersed among a large num- 
ber of second-rate quality* the manufacturer will disregard the go<^ leaves 
altogether* and fix the price as if the whole bale were uniformly second- 
rate ; jrd* it must take size into consideration. Good sorting is a most 
tedious and difficult operation* and can only be carried out successfully 
when the precautions here insisted on have been observed during the 
whole cultivation of the plant* that is, when the same kind of seed has 
been emploved and the plants consequently all belong to the same variety, 
and when the gathering of the leaves has taken place in such a manner 
that the three to six different kinds found on the same plant have all been 
collected at different periods and kept separately. Besides, it needs a 
•very good judgment to recognise the precise quality of every leaf and its 
special suitability for some particular destination* a destination often de- 
pendent not only on the inherent qualities of the leaf* but also on arbitrary 
trade customs/^ ”Thc great difficulty in curing tobacco is tbodisposal of the 
midrib* which persists in either drying stiff or not drying at all. But why 
should it notibie removed 7 Not entirely, for then the feal would be split into 
two, but only on the back of the leaf* where thp convex and greater part of 
the midrib projects. The operation* though a delicate one, would become 
easy to any child after an half hour's practice. The Operator would 
take a leaf in his left hand* holding it between his finger and thumb at 
the stalk end. About half an inch from the end (the .stalk end), he would 

io8 



ProdHtis ef India. 


369 


Totecco. 


( 7 . F. Dulhie.) 


and 


make an incision in the midnb with the thumb-nail of the riirht 
turn up an end. He would then take hold of this with the finJ-”":; 
thirtnb of the right hand, and with an equable force null off 
downwards towards the point of the leaf.^ aTsoZZ ft be«me ^ fi"** 
and there was a danger of the leaf being tom. he wouM^io thTS^iS ^ 
off with his finger and thumb. By this the concave or ntarlv^flat 
of the midrib would be left on the upper side of JL 1^7 wh i*^5* 
back of ihc leaf the only sign of the midrib would be a narrow denre<«:A^ 
running down the centre of the leaf where the trSubteoiTmi^rn 
been • 
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were ploughed into the wound) give almost the exact vegeUble i3 
which IS 'rcquif^ by tobacco, l^rom the exposition presented in thi« 
report, it is manifest that great und systematic care must be given to the 
acclimatisationjind preparation of tobacco to ensure a good r^lt. From 



... - 11 , = - — one of the manifold 

precautions will HI tell upon the marketable value of the leaf and 
render the production unremunerative.*' The very wide scope of the 
auostion is evident. It involves nothing less than the reform of a consi- 
drrablc branch of agriculture.** This reform ran only be brought about 
gradually and by the force of example, which is the only manner in which 
agricultural reforms have ever been introduced. The possibility of grow- 
ing superior varieties of tobacco must be demonstrated practically; and 
this not tmly in a few garden experiments, but on the same scale and in 
the same manner as it is to be conducted by the producers. The proposed 
measures are, therefore, not merely tentative, and promising only pro- 
blematical success ; on the contrary, precedents applying very clc^ely to 
the point show that it is only necessary to follow a known tract and apply 
principles which have already succeeded in the case of other commodities. 
And the similarity between the proposed cultivation of tobacco and that 
winch has been successfully carried out in the case of tea is very g»''*.'it. 
In both instances the object aimi^ at is the production of a leaf cont 
mg certain active principles, and combining certain conditions as regai s 
strength and aroma ; and even the processes in the final preparation of 
the leaves are in some measure analogous and certainly require as much 
nicety of manipulation in the one case as in the other. More than this, 
thecondition.s under which the experiments on the tobacco will have to be 
conducted arc far mnre favourable to their success and to their economical 
importance than was the case in the parallel instance of tea. Tea was an 
entirely new culture; the popular Interest in it had to be created ; whereas 
thousands of acres arc already devoted to the cultivation of tobacco, and 
"u mass of people are already interested in everything which affects 
the commerce in one of their own chief articles of production. It remains 
only to open to them the prospect of an advantageous export tr.n lo b) 
showing the preliminary conditions which must be satisfied in view ot this 
prospect.” 1 

Mr. O'Oonor, in the conrjuding chapter of his ex’ lustive report, gives * 
a useful summary of the conditions and prospects of tue tobacco industry ' 
m India m 1873. There is no reason to suppose that since that date the 
qu.ility of the bulk of Indian tobacco has in any way improved; and 
•Although comparatively little has been done to increase materially the 
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eipoit trade to Bwope^ still the results of privatecnterprise are continually 
lowing to what extent improvement can be effected with capital aided 
by Western experience. 

As to the p^bitity of improving the quality of Indian tobacco up to 
the standard reonired for European consumption, Mr. 0*Oonor remarks 
as follows Undoubtedly a considerable time may be expected to elapse 
even after Indian tobacco generally has been improved up to the point whet e 
it will be fit for export to the European market, before any -such very ex* 
tensive demand will arise as to maice a development of the area of cuftiva- 
tion necessary ; but the actual extent of cultivation is very great, and it is 
desirable to consider whether efforts might not with great advantage 
made to improve the quality of the tobacco now produced in this country 
up to the stanikrd r^uired by European taste, as well as to increase the 
yield of the cultivated area. In the nrst place, any wellndirected effort to 
improve the methods of cultivation now pursued, must, pro ianto, re-act 
upon the general agriculture of the country. Tobacco is essentially a crop 
which requires high cultivation, and the example given by the successful 
growdi ot tobacco in accordance with sound principle will, of necessity, 
have a most beneficial effect upon native agriculturists. In the plains of 
this country all lands yield two crops in the year, and land which has b«^en 
properly prepared for tobacco will require comparatively but little attention 
tor the second crop, while this at the same time, in consequence of the 
high manuring ar.d deep cultivation required for tobacco, may be expected 
to give much more than an average yield. The crops taken off tobacco 
land in the second year in America are always much heavier than those 
given by ordinary lands not previously treated for tobacco.” ” In the second 
place the importation of tobacco into India, caused as it is entirely by the 
presence of the European population of the country, would almost alto- 
gether cease coincidently with the improvement of the quality of the local 
produce up to the European standara. And in the third place, I conceive 
It to be an object of importance to improve as much as may be possible 
the quality of a crop which already occupies an enormous space in the 
cultivated land of India.*’ **We are acquainted with many places in India 
which now produce abundant crops of good and tolerably well-flavoured 
tobacco, and it is to these places that the efforts of tobacco planters should 
be directed. It is useless to undertake the cultivation of this plant in 
tracts like the Berars and the Central Provinces, where the climate and 
soil are alike unfavourable to tobacco, and where consequently the yield 
is poor and the quality bad. The tobacco-growing tracts ot India are 
comprised in Burma, many parts of Bengal, some small scattered tracts 
in the North-West Provinces, a large area in the Bombay and Madras 
Presidencies, and the Native State of Travancore. In these provinces 
the cultivation might be spread and the quality of the produce very greatly 
improved.” ‘*11 has been grown in India for tw'o hundred and fifty 
years ; its cultivation is widely diffused, and in some places the produce 
enjoys good repute among Europeans as well as Natives* The improve- 
ment of the quality, and the development of the industry, so as to make 
tobacco a profitable article of export to the European market, now swm 
to lie with the private capitalist rather than with the Goi^nment. The 

S uestion tor consideration seems to be, how far the Govertiment can and 
hould encourage and sustain the well-directed efforts of individual or 
associate capital apd energy in working out and extending an industry 
which has taken deep root in the country.” , . .. 

[ After the publication of Mr. O'Oonor's report, which clearly mdi- 
1 cated the conditions and possibiUties of the tobacco industry in India at 
that time, the question arose as to whether the Government, by importing 
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skilled curers from America and other countries, and posting them in the 
best tobacco-growing tracts of India, could effect such a general improve- 
ment in the quality of Indian tobacco, as would enable it to compete with 
the bulk of the leaf imported into Europe from America. The opi- 
nion, however, of competent ofiicera was, on the v'hole, unfavourable 
to the proposal to import foreign curers to instruct the people, as it 
was thought that more subsUntial good would arise by encouraging 
private enterprise. The progress which has taken place, especially in 
the Madras Presidency, affords a better indication of mure success, than 
could be obtained by any number of experiments carried out under the 
direction of Government. Some extracts from a letter on this subject by 
Mr. Broughton are here given “ From my experience of the natives of 
the Madras Presidency, 1 do not at all think they would follow any im- 
proved method of dealing with their tobacco, unless indeed a pecuniary 
advantage in the change could be made immediately apparent to them 
in their narrow experience. Substantial proof would, I think, be neces- 
sary of the money advantage to be obtained before a ryot would volun- 
tarily alter the current method of manufacture which has so long been 
pursued in his district.** ‘‘This could only, under any circumstances, 
occur in a few districts, as most tobacco cultivators are quite content with 
a local sate of their crop, and, furthermore, there are but few districts 
in this Presidency where tobacco, fit for European sale, can readily be 
grown. This latter is, I think, rendered evident in my various reports on 
tobacco. Furthermore, 1 do not believe there is any great art in the 
proper curing of tobacco. This, 1 think, is evident from the fact that 
tobacco is successfully cured in the Philippines by a people that are cer- 
tainly not more intelligent than a native of South India. Even now the 
tobacco of the Godavery lunkas and Dindigul is also successfully cured 
by natives, though it requires a certain experience before their cheroots 
are thoroughly liked by Europeans. At the present time, there are 
European firms in South India, as Messrs. Campbell & Oo., Dindigul, 
and Messrs. Roberts, Coconada, who are attempting not unsuccessfully 
to produce Indian cheroots for European smokirs. The iudicious care 
necessary for the curing of tobacco, wjiic h is more necessary to success 
than special art, will, I think, be produced in the districts, as the .rade 
of these firms extends. Asa personal opinion, theicfore, I canne' ?ee 
that the introduction of a teacher from Manilla would be producti • of 
much good to Sovith India. M\ previous reports have abundantly 
shewn that it is in the more jungly districts of India that the best tobacco 
can be grown. Travancore, Burma, the wilder parts of Coimbatore, the 
Bower Pulneys, 5cc., have produced the best, with the exception of the 
centres cited above. The ordinal n practice ol placing good tobacco seed 
in the hands of iahsildars for ciiltivatwm in unfnxourable districts can 
never result in success for many reasons. But I would respectfully 
recommend that small quantities of good seed should be issued to plante^iS 
who would lake a more intelligent care and interest in the growth and 
curing of the crop than can be expected from the ryot, ihe planter 
would also possess a belter discrimination in the quality of his product 
than the latter.** , , . • u 

Regarding the measures which should be adopted for improving the 
quality of Indian tobacco, Messrs. Campbell & Oo. of Dindigul, who 
have had several years* experience m the prcparatioi tobacco, espc^iaiiv 
for the manufacture of cigars, thus express their opinion In Nnith 
India the climate is much against the methodical curing of tobacco, whicn 
ripens just as the atmosphere gets dry and parched; 

.•he curing has to be hurried to prevent ihc leaf becoming bptlle, anci 
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what, no doubt, the ordinary cultivator fears more to prevent loss of 
weiifht by the rapid evaporation of the moisture in the leaf. The curse 
of tobacoo*growers in these districts is this hot parching^ atmosphere 
in February, April, and May ; but for it Southern India might compete 
successfully with Cuba ; hasty slurred-over curing ruins our leaf We 
ourselves have in a small way remedied this by brining in half-cured leaf 
from native gardens and slowly curing it in vaults DuHt at considerable 
cost below ground where we could piMuce an artihcial atmosphere. As 
this artificial atmosphere is absolutely necessary for the successful curing 
I of tobacco in Southern India, we would suggest the erection of curing 
sheds in suitable localities where the produce of native gardens might be 
brought and slowly and methodically cured. The difficulty would that 
native gardeners would not bring their leaf unless it was purchased. 
Government might not care probably to make such large purchases. 
Moreover, intimate knowledge of the localities is necessary, as the leaf 
grown in the vast proportion of native gardens is of no use whatever for 
burning 2 the soil in which it was raised and the water in the well by which 
it was irrigated being deficient in the necessary * salts.’ This leaf is used 
for chewing, and there is a great demand for fl. Coffee planters seldom 
cure their own produce. The berry from perhaps a hundred different 
estates goes to the same curer on the coast. Tobacco should be treated in 
the same way. The cultivator has not sufficient time to devote to the 
curing of his produce. Curing should be quite a different and «epar.ite 
industry. It would then be slowly and caretully undertaken and attended 
to. In South India cultivators of gardens irrigated by wells get usually 
three crops off their soil in one year ; the consequence is, that no sooner 
has the tobacco been cut ^han the roots are tom up, the ground ploughed 
and grain sown 2 until this is done and finished, the tobacco is forsaken, 
and at its most critical moment the curing is neglected. Often have we 
heard the native gardener grudge the time that tobacco curing requires ; 
again, prhere is there a native gardener who will go to tbe expense of build- 
ing pucka to enable him to produce an artificial atmosphere? Now, as 
the tobacco gardeners in Southern India cultivate remarkably well, but 
fail in the curing, we have long recognised the fact that, as in indigo 
planting, so with tobacco, the produce should be raised by natives, and 
the curing should be done by Europeans Indigo planters build f irtonts 
in the native centres of cultivation, watch the culture, and c irry the pi o- 
duce to the factories where European supervision has raised Indian indi^'o 
to its present high standing. So must it be with tobacco, and with 
assistance to the pioneers of the new industry from Government we fear 
not that South Inaia may some day see the factories of the Kurope.in 
tobacco planters.” 

Mr. Tucker, in his note accompanying the report on the Statistics of 
the Inland Trade for 1888-89, tnakes the following remarks in regard to the 
• condition and prospects of the tobacco industry in India :— ** Th*e princi- 
pal barriCT against a larger trade lies in the ignorance of the natives of the 
art of curing the leaf. A sufficiently profitable market might be found for 
ordinary Indian tobacco if it were properly cured; but the manner m 
which the narcotic is usually consumed by the natives themselves does not 
encourage a knowledge of curing. It is either chewed as a dry powder 
mixed with lime, or smoked in the form of a conserve or paste mixed with 
treacle and other ingiledients. In cither casef, pungency rither than arofna 
or delicacy of flavour is the chief desideratum. The best prospect of im- 
provement in Indiiin tobacco manufactures lies in the steAdily increasing 
consumption among the richer classes of natives as well as the European 
population of the country cheroot and pipe tobacco.” 
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Chief OpenslioM.^Mr. 8chiffmayer*a paper on “ Tobacco and its ' 

Culture,” published in the Annual Report of the Madras Agricultural De- 
partment, i 877 - 7 ®> contains jmuch useful information on the cultivation 
and curing of tobacco, and more esp^ially with reference to the 
methods beat adapted to the climatic conaitions of South India. Omitting 
the detailed directions concerning the cultural operations some extracts 
may be here given describing the various stages in the preparation of the 
leaf from the lime of its ripening until it is ready for the market “ The 
plants commence to ripen about three months after being planted ; this 
IS indicated by the leaves assuming a marbled appearance and a yellow- 
ish green colour. The leaves also generally become gummy and the 
tips wnd downwards." 

** Harvesting.— -The leaf being matured, it should be harvested only I Harveitlna. 
after the dew is of! the plants and not on a rainy day. There are two ) ZIO 
modes of harvesting-gathering the leaves singly, and cutting down the 
whole plant. Gathering single leaves admits of removing them from the 

{ )lant as they ripen ; the bottom leaves are removed first and the top leaves 
eft some lime longer until they have attained full maturity. The cultiva- 
tor is thereby enabled to gather his crop when it possesses the greatest 
value. This plan necessitates, however, a great amount of labour, and in a 
hot climate the single leaves arc apt to dry so rapidly as not to attain a 
proper colour, unless stacked early in heaps. Stacking in heaps, however, 
involves great risk of the leaves heating too much and developing a bad 
flavour, wliereby the tobacco loses more or less in value. For Indian cir- 
cumstances generally. I believe that cutting the whole plants is belter 
adapted than gathering the leaves singly. For Cutting down the plants, a 
long knife or chopper ^ould be used. The man taking the plant with his 
left hand about g inches from the ground, and with the knife in his right 
hand, cuts through the stem of the plant just above the ground. If the 
plants are sufficiently wilted, he may lay the plant on the ground and 
proceed to cut down others ; if, however, the plants are so brittle as to cause 
the leaves to be injured by laying them down, he should give the pfants to 
another person to carry them at once under shade. *’ After describing in 
some detail the construction of a framework on which the plants are to be 
hung in the shade until they are sufficiently wilted, Mr. Schiffmayer 
proceeds to give directions regarding the drying shed 

"When cultivating tobacco on a small scale, any shed not in use will 
answer, provided that it contains a sufficient number of doors and windows 
to admit of regulating the circulation of air. A roof made of straw seems 
to answer very well. The shed should be high enough to admit of hang- 
ing three rows of tobacco in it, one above the other. The bottom tier for 
the first row should be about 3 to 5 feet from the ground according to the 
size of the plants, which should not touch the ground; the second tier 
should be 3 to 5 feet higher than the first, and the third 3 to 5 
higher than the second, the whole being from 10 to 17 feet high from the 
bottom of the shed to the highest tier.'’ " When cultivating tobacco on a 
large scale the same arrangements should be made, but the building 
may be made higher and be provided with a cellar in which lo place the 
tobacco for the purpose of stripping, &c. The tobacco-shed being ready, 
the plants immediately after they h.ivc reached the shed are iransferr^ 
from the waggon or c.art, on the bamboos, lo the lowest tier. No rule 
can be given as lo the distance the bamboos should be pl.iced from 
each other; the distance to be given varies .according to the species of 
the plant, the degree of ripeness, and especially the state of the wc.athcr. 

The purpose of hanging the plant here on the lower tier is to cause inc 
leaves to dry gradually to assume a good yellow colour, to cause a shgnt 
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fermentation in them» but to allow such circulation of the air between the 
plants as will facilitate the gradual escape of the moisture from the plants 
and to prewnt the injurious development of ammonia and other combina- 
tions that give rise to the bad flavour in the tobacco. How to attain this 
must be left to the judgment of the cultivator ; he, by frequent examination 
of the plants* ana by careful observation of the changes going on in the 
leaves, will soon And out the right way to accomplish it.’* The leaves 
must be examined carefully every day ; there may be some plants which 
dry quickly, others more slowly ; one plant may progress very well, where* 
as another hanging close by decom[Mses too rapidly, and again another 
too slowly.” ” The plants should remain on the lower tier* until the leaves 
have turned yellow, which will take place within six to ten days according 
to circumstances ; after this they should be hung on the upper tiers. There 
they should be hung more apart, each plant hanging free.” ” The light 
yellow colour of the leaves should change into a dark yellow golden colour 
or light brown. After hanging on the upper tier for about a week, the 
veins of the leaves will be nearly dry leaving only the midribs pliant. 
The drying of the leaf and the changing of its colour proceed gradu- 
ally, commencing from the margin and proceeding to the midrib. At 
this time the plants may be hung closer together, the evaporation from 
the leaves being little.” " All the windows may be kept open from this 
time ; the tobacco may also be brought into an open shed or even hung 
outside exposed to the sun. In about a week more the midribs will be 
entirely dried up, and the tobacco fit for stripping. 

” Stripping may be performed at any time, provided the leaves after 
being once properly dried have again become pliable. For stripping, 
sudi a numoer of plants as will furnish work for several days should be 
taken down on a morning when the plants have absorbed some moisture 
and have become elastic ; they should be put in a heap and properly covered 
to check evaporation. If, however, the night-air shoulo be so very dry 
that the leaves cannot absorb suflicient moisture to bacome pliable, then a 
moist atmosphere can be created either by steam, or by pouring water on 
the floor, or by keeping chatties with water in the shed. If this cannot be 
done, the tobacco must remain hanging until there is damp weather. 
Under no condition should the tobacco be stripped when not pliant, that is, 
if the leaves are so brittle that they would break when bent or rolled. 

’’Sorting.— Tobacco intended for smoking should be carefully sorted 
when stripped. There should be four sorts, vtV., ist, large equally good 
coloured untorn leaves ; 2nd, leaves of good size and colour but torn : jri, 
leaves of inferior colour and bottom leaves, and 4ih the refuse containing 
shrivelled-up leaves, 8rc., to which may ^ added the suckers. Leaves 
under No. i when thin, elastic, and of good species, are mostly valued as 
wrappers (outside covers) for cigars. 2 may also be used as wrappers, 

but are less valued than No. 1 ; they are adapted for fi liars and cut to- 
bacco.” ” The leaves should then be made into hands, that is, 10 to 20 
leaves should be tied together by twisting a leaf round tht end of the stalks ; 
each sort should be attended by a special man to avoid mixing. ” ” When 
making the hands of the two first sorts, the man shcjlild take each leaf 
separately, smoothen the same on a flat board, leave^t thm and take 
another leaf, treating it in the same way and continue tl^s until a suflici^t 
number is ready to make a hand. When the hand is feady, it should be 
laid aside, and a weight placed upon it to keep the leam smooth. 

Bulking.— Bulking means placing the tobacco leailes in heaps for 
purpose of heating it, in order to attain colour and flavour ; this »*/*"*J“ 
out in various ways, nearly all of which involving great labour and 
most instances tobacco loses more or less in value during the process calleci 
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curing* It must here be mentioned that the more care is taken in raising MANUFAO 
the crop» the less attention the tobacco requires in the shed. With a good 
species of tobacco grown on light friable soil, treated as laid down in this Operations Ui. 
paper and the leaves dried as mentioned above, little care will be needed, 
after the leaves are dried and stripped. 1^ the drying process described^ 
the leaves will have undergone a slow fermentation which makes it un* 
necessary to watch or guide a regular fermentation afterwards, hence 
bulking, and fermenting as generally understood, are not required.” ” If 
the colour of the leaves is not uniform, or if it is desired to give them a 
browner colour, then the heaps must be made large and a somewhat moist 
atmosphere is reouired in the 8toring-i*oom. This will cause fermentation 
to set in after a snort time, and the heat to rise after some days so much 
that rebulking is required, which is done by putting the top leaves of the 
old heap at the bottom of the new one. Under such circumstances, the heap 
must be frequently examined during the few first weeks to prevent over- 
heating* It is advisable to rebulk the tobacco also, even when not much 
heated after the first fourteen days, and again a month later to ascertain 
the exact state in which it is. Sometimes the tobacco becomes mouldy ; 
this may occur especially with tobacco which has been manured with 
chlorides, which cause the tobacco to become more hygroscopic than when 
manured otherwise. If this occurs, the mould must be brushed off, and, if 
necessary, the tobacco dried. The tobacco may now remain heaped in 
the store-room until there is a chance for sale.” ** It is sometimes the 
custom to subject the tobacco leaves to some sort of improvement. There 
is no doubt that by proper application of ingredients the value of tobacco 
may be much enhanced. The most costly tobacco often commands a high 
price, not so much on account of its inherent flavour as on account of that 
given to it artificially. In most instances, the best course to be adojited 
is to leave the improvement of the leaves to the manufacturer. Many 
Ingredients are employed to improve smoking tobacco. They tend— 

(l) to make the tobacco more elastic and 'flexible; * 

(a) to remove the coarse flavour ; 

( 3 ) to add a particular flavour ; 

(4) to improve the burning quality; 

(5) to improve the colour. 

To make the tobacco more flexible and pliant, the leaves are macerated in, 
or sprinkled with, a solution of sugar* In hot countries this is often neces- 
sary to give tobacco such an clastidty as to become fit for handling, es- 
pecially when intended for wrappers, and may be done by an intelligent 
cultivator. To remove the coarse flavour, toracco is often macerated in 
water or in a solution of hydrochloric acid ; the more coarse the flavour of the 
tobacco, the stronger is tne solution used. Sometimes tobacco is steeped in 
a mixture of sugar solution and diluted hydrochloric acid. To extract the 
fatty matter, tobacco is macerated in alcohol or spirit of w'inc.” "In, 
the maceration of tobacco for the purpose of influencing the flavour, the fol- 
lowing ingredients are mostly in use Cognac, vanilla, sugar, rose-\v<^, 
cassia, clove, benzoin, citron oil, rose-wood oil, thyme, lavender, raisins, 
sassafras-wo^, orange, and many others. The burning quality is im- 
proved by macerating tobacco in, or sprinkling it with, a solution of carbo- 
fiatc of acetate of potash, acetate of lime, saltpetre, &c. Badly bum- 

ing cigars inserted for a moment in such solutions are much improved. To- 
bacco treated with acetate of lime yields a very white ash. ^ The colour of 
tobacco is sometimes improved by fumigating the leaves with sulphur and 
ty the application of ochre ana curcuma. Although it may be said that 
fine tobaccos generally do not require any impregnation with foreign 
tnaUer for the sake of flavour, yet the manufacturer resorts frequently to il 

N. XI3 





376 


Diciionary of the Economic 


NICOTIANA 

Tabacum. 


Tobacco. 


ruRL 
^ Chlaf 
Operations In. 


DISEASES. 

1X4 


to give the leaf a particular aroma. An inferior tobacco, however, which 
often would not nnd a market, is sometimes so much improved by artifi- 
cial means, as to compete successfully with the genuine fine article. A 
special preparation of tobacco for snuft is seldom attepmted by the culti- 
vator. With reference to the preparation of tobacco for export, the sorting 
of the leaf is of the utmost importance. Only first and second sorts 
should be exported. It would be well to remove the midribs whereby the 
cost of transport and customs duty would be greatly reduced. Finany, it 
must be mentioned that the value of a cigar depends, not only on the 
intrinsic value of the leaf, but to a great extent on the mode of manufac- 
turing the article. Thus, the raw material may be of good quality, but il 
the maker does not classify the leaves properly, or, if he rolls his cigars too 
hard which must vary according to the qualities of the leaves, the cigar 
will burn badly. The best burning leaves must always be used for wrap- 
pers. If this should be neglected, the inside of the cigar burns faster 
than the covering, the air has no access to the burning parts, and the 
empyreumatical substances are volatilised without being decomposed. 
Such cigars, therefore, make much smoke and smell badly." 

Diseases of the Tobacco Plant. — The various diseases to which the 
tobacco plant is liable in India are, with the exception of those brought 
about by unseasonable weather, mostly preventible.^ No animals, except 
Insects, will touch the tobacco plant in the field. Caterpillars and grubs 
are more or less troublesome in certain localities. The only efTcctual re- 
medy is CO employ coolies to collect and destroy the worms morning and 
evening. In America, where cMcrpillars are a more troublesome pest, 
turkeys arc taken into the tobacco fields to feed on them, (iuinca fowls 
have also been recommended for this purpose. In the Jhang district of 
the Panjdb the tobacco plant is said to suffer greatly from the attacks of 
the mu/a, a whitish brown woolly caterpillar, which devours the plant rit 
the b/ise of the stem just below the surface of the ground. These cater- 
pillars are said to be more troublesome during rainy weather. 

Diseases of^the nature of blight frequently occur during unseasonable 
weather, or when an unfavourable wind is blowing, during critical stages of 
the plant’s growth. In the Panjib there is a disease known under the 
names of Ula and saresa (glue), which attacks tobacco and many other 
crops; it appears as an oily substance deposited by an aphis, and rain is 
saia to be tne only remedy. Mr. Nicholson enumerates various diseases 
which arc more or less prevalent in the Coimbatore district — Sdmbal ap- 
pears when the weather is cloudy and misty, especially at the time of 
topping or if the cast wind then prevails; the leaves become ash-coloured 
and brittle, and quite unfit for use, Poriyan is also due to the east wind, 
especially if the ground is water-logged ; it shows itself in minute black 
spots over the whole leaf and stem. Murupan or murulie is very destruc- 
tive, and is also due to the cast wind; tne symptoms are a sickly look, 
roughness of the leaves, and brownish yellow spots. Pachchei puluvu is 
an insect pest {Man, Coimbatore District), 

In North-West India Sdwani tobacco, i.e., that which is cut in Feb- 
ruary, occasionally suffers from frost in districts wcsl of Benares; the 
asadrhi, later crop, is often injured by hail, especially in districts close 
under the hills. The leaves sometimes suffer from tlje attacks of a kind 
of grey mildew, known as kdpti in the AzalVigarh dhtr^t. 

Qrieraon mentions a disease called K^tchoha, whjch attacks the to- 
bacco plant in Bchir; also a worm called chhiri, ovlkandtka ^ 

tacks tobacco and other crops. Another worm called kenudn is stated 
by him to be destructive by burrowing into the ribs of the leaves. 

The most serious injury from which the tobacco plant occasionally suf- 
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fers is caused by the parasitic growth of a fleshy leafless plant, known in DISEASES. 
Southern India under the name of hodut and scientifically as Orobanche 
nicotiana. It is a kind of broom-rape, and belongs to a family of para- 
sites. Being annuals, they are propagated by seed which, accumulating 
in the soil, and coming into contact with the particular kind of plant it 
requires to feed upon, attaches itself to it by its roots, and thus weakens 
the growth of its host, often destroying it altogether. In 1883 the tobacco 
crops on the GodAveri lankas were very seriously injured by the hodu 
parasite, and measures were taken by the Madras Government to ascer- 
tain the cause of these ravages with a view to discovering the best remedy 
for their prevention. The presence of the parasite to any great extent 
has been attributed by the natives to soil exhaustion, as well as to too 
much moisture in the soil, and they say it aUays increases on land not 
sufficiently silted. According to Mr. Caine, the spread of bodu is chiefly 
due to soils being worked when too wet, and all soils insufficiently or 
carelessly cultivated are rendered liable to the ravages of this parasite 
where tobacco is grown. The lanka soil, though rich, very soon cakes, 
and, unless kept carefully tilled, is apt to become damp and sour. A simi- 
lar outbreak took place at thc-l^oosa tobacco farm, which Mr. Caine thinks 
was caused by heaping as manure on the land enormous quantities of 
tobacco stems, A^'ich slowly decomposing formed hotbeds for the develop- 
ment of the disease. In any locality where the bodu parasite is delected, 
arrangements should at once be made to pull up the plants, which are 
easily detached, and burn them j and if possible the crop should be chang- 
ed, as the land would.no doubt contain a considerable quantity of the 
dormant seeds of the bodu plant. 

Properties of the Tobacco suitable for European Trade.— Report os ifrOPERTIES. 
ToBJkcco Exhibits AT the Colonial ani> Inihan Exhibition, 1886.— 115 

A Crmferonce was held in the Commerc.al Room of the Imperial Indian 
Court of the Colonial Indian Exhibition on the 8th July 1886^ There 
were present Sir Edward Buck, Dr. Q. Watt, C.l E., and Dr. Forbes 
Watson ; also representatives of most of the leading tobacco firms in 
London and other important commercial centres. 

The general opinion as regards the exhibits of leaf tobacco was that, 
while there was still room for improvement, some of the samples vhown 
would find a distinct place in Europe. Mr. Channbers (of Messrs. Grant 
8 l Chambers) in the words of the report pointed out that '‘leaf tobacco 
had two distinct uses — nt, for cutting; and, for cigars, lie gave it as his 
opinion that Indian tobacco was not suitable for tutting by itseb. but that 
the better qualities might be taken up for certain cigars, or as substitutes 
for American tobaccos. In the cigar industry two kinds of leaf were re- 
quired, one for the ‘ covers,* and the other for the ‘fillars.* The former 
must be thin, silky, nut brown, with the lateral veins neither spreading at 
a right angle nor at too acute an angle from the midrib. The veins must* 
be equidistant, and not too thick. The leaf should be about 1 \ to d inches 
at the base on either side of the midrib, a tapering leaf not being *‘uitablc 
for covers, although useful for fillars. What was wanted for fillars was 
good quality, flavour, and burning powder; and the sm.'illcT upper leaves 
were often found the best for this purpose. Must of the samples of Ic’*^ 
exhibited were pronounced almost unsaleable from being packed too hard, 
having a bad smell, and Ifeing often perforated,* and even broken, and 
indeed in many cases almost rotten, due to imperfect curing. The proctss 
of curing adopted in India was pronounced imperfect, but even if this hiid 
not been the case the leaf was in most cases completely ruined from too j 
hard packing. A few samples were, however, much admired, and one or 
two brokers were authorised by the manufacturers to take steps to pr<^ 
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urged that the leaf-stalks should be cut off at the base of the blade, and 
never exported to England. It was pointed out that about 7c per cent, 
of the tobacco cut for the pipe is sold, in the shape of *' shag,^* at ^ an 
oz. retail. The manufacturer sells this at 35. to 3s. 2d. a pound, so that 
taking the average .cost of tobacco at 6d., and the du^ at 3s. 6d., the 
article is being sold at considerably below cost price. This is due to the 
fact that the raw tobacco comes into the manufacturer’s hands in a dry 
state, and the proht 1$ made on the increased weight due to moisture ab- 
sorbed. A tobacco must, to use the technical expression, * drink well/ 
to be profitable, but if the importer has to pay duty upon a heavy section 
of the parent stem dangling at the end of a long and neavy leaf-stalk, it is 
impossible that he can make a profit. Indian native leaf is also very in- 
juriously coated with sand and dirt, which, apart from the trouble of clean- 
sing which this necessitates, greatly increases the duty by raising the 
weight. England is, one mi^t almost say, well enough supplied with 
tobacco without the aid of India, and with numerous disadvantages it is 
scarcely likely that India can take an important place in the supply of 
tobacco unless radical improvements are effected. Tobacco on importa- 
tion should contmn not more than 10 per cent, of water, for although the 
duty is raised when there is less than 10 per cent, of water, it is not Tower- 
ed when there is more. This is a most important consideration, and one 
that cannot be too forcibly urged, for, as has been stated, the proRt in the 
tobacco trade is due to water, but it is fatal if the importer has to pay 
duty on the latter.” •• Several of the gentlemen present showed British- 
made cigars, which in the wholesale trade were as cheap as the Indian 
cigars. It was pointed out that' India, if it came into the British market, 
would have to compete against home-made cigars. It was stated that 
there were only one or two tobacco-producing countries that could manu- 
facture good cigars, and these fetched an exceptionally high price, but in 
point of quality India could never compete with them. It was with' the 
average quality of British cigars that India came into competition, and 
it had to be 'recollected that the immense difference between the duty 
on leaf and that imposed on cigars rendered it possible for the home 
manufacturer to* undersell the limian, in spite of cheap labour and all 
other considerations. It was, on the other hand^ urged by some of the 
gentlemen present that through the large number of Anglo-Indians* now 
resident in England a demand had bron created for Indian cigars; that 
just as Indian tea had a distinct flavour of its own, there was something 
about the Indian-made cigars which commended itself to persons who 
had smoked a good *Tricnv/ or * Burma’ These cigars smoked well, 
the ash remained firm, and they had the reputation of not affecting the 
head half so much as many of the * smokes ’ sold in the London market.* 
” A selection of the ^ars shown were cut up and examined, and a number 
* smoked during the Conference. It was pointed out that, in addition to 
being too green and damp (which thereby increases the duty unnecessari- 
ly), nie cigars were too hard filled. Havanna and Manilla cigars were cut 
up and shown alongside of the Indian, and it was fouifd that, instead of 
being packed in a bunch-tike manner, the filling of the Indian cigars went 
throughout the entire length. Thi» allowed of their bemg hard packed, a 
defect which made tljem too heavy, and difficult to smdke. At the same 
time, of course, the method of packing was admitted to have something to 
do with the firm ash produced, which in this respect wgs superior to that 
of most of the cigars sold in London. It was, noweVer, urged that every 
consideration should be* subordinated to the effect on duty, since it is the 
^ heavy import duty that kills the Indian cigar trade, and therefore light 
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wciff^ht was of primary importance. The improvement, however, which, 
witmif recent years, has been effected in the Indian cigars, was Emitted 
by nearly every one present. The approach to the sire, form, and colour 
of the Manilla, was a vast improvement on the immensely large cigars of 
former years, which, from their sixe and dense filling, required a straw before 
it was at all possible to smoke them. It was recommended that a selec- 
tion of the Indian ci^rs and tobacco should be submitted to a chemical 
examination, for it did not follow that a light-coloured cigar wa^ as popu- 
larly supposed, a mild smoke. What was required in g^d tobacco was a 
minimum of nicotine.*’ 


psopBinss. 


Actual Cultivation in India. 


1. TOBACCO OPERATIONS IN THE MADRAS PRESI- 
DENCY.— The history of the development of the tobacco industry in 
this Presidency, which is certainly foremost in regard to the quality of 
the tobacco it produces, is an interesting record of cultural experiments 
undertaken on sound scientific principles, and followed up by an exhaus- 
tive series of chemical analyses. The facts brought to light by Mr. 
Robertson, Superintendent of the Madras Government Farm, and others 
concerned with cultivation and preparation, together with other facts, 
clearly indicated in the numerous analyses made by Mr. Broughton, 
the GovernmenC Quinologist, added immensely to our knowledge re^ 
garding the capabilities, not only of this Presidency, but indirectly of 
mai^ other parts of India, for the production of good tobacco. 

The cultivation of tobacco has rapidly extended in Madras within 
the last few years. In 1888-89 the estimated area was ^.860 acres, 
which shows an increase of over 9,000 acres, since 1882-83. The districts 
comprising the largest areas were Kistna (21,959 acres), Coimbatore 
(16,054 acres), and Goddveri (11,957 acres). 

The following extract, taken from the Madras Manual of Administra- 
tion, Vol. 1., 293 (1885), contains a brief description of the various modes 
adopted in the cultivation and prcj^ration of tobacco Tc^cco is 
^own more or less throughout the Presidency, with the exception of 
Malabar and the Hill Ranges, but the chief localities of production are 
the alluvial lands of the Goddveri district, where is ^own the well known 
* Lunka ’ tobacco (so named from the lunkas or river islands on which 
it is cultivated), and parts of the Coimbatore and Madura district^ from 
which the Trichinoploy cheroot manufacturers draw their supplies of 
raw material. The plant is grown on almost every description of soil, 
from black loam to sand, and from irrigated land to high arid sites. 
Alluvial lands are preferr^, then high ground, and such places as de- 
serted village sites, and backyards of houses, the latter on account of 
the salts impregnating the soil, and also probably for convenience of posi- 
tion as regards manuring and watching and curing the produce. Of the 
more esteemed tobaccos used for European consumption, the best of th^ 
Goddv^i produce is grown on these alluvial lands which receive rich 
deposit^ of silt in the river floods and are out of the influence of the sea- 
freshes ; while the Oindigul tobacco is produced on a carefully cultivated 
red loam to which an alluvial character has been artificially imparted. 
Some of the highest priced tobacco is grown on rich dry land under irri- 
gation, but this, while suited for chewing, is too coarse in texture of leaf 
and too pungent in flavour ibr smoking. Jn some parts irrigation is prac- 
tised and in others it is dispensed with, only a small quantity of water is 
supplied to the plant, and as a rule not by gravitation, but by mechanical 
appliances, and pr^erably from wells of brackish water containing potas- 
sic salts. Excessive damp is prejudicial, and the seed beds and soil gene- 
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rally are superficially drained or stand high. The crop while young is 
gently watered by hand, and heavy rains detract from the quality of the 
tobacco^ the tobacco grown on ordinary irrigable lands being generally 
infvior. The manures used are the droppings of sheep and goats penned 
on the land previously to cultivation, cattle-dung and urine, ashes and 
sweepings. In Nellore salt-earth is used. The manures are very plenti- 
fully applied to all soils except alluvial lands. The seed is invariably 
sown in seed-beds The seasons of cultivation vary according to local 
climatic considerations. As a rule, sowing commences after the local 
rains from July to October, though tobacco is sometimes grown as a 
second crop commencing in January. The site of cultivation is thoroughly 
ploughed and manured, the seed germinates in some eight days after 
sowing, and the seedlings are transplanted in the course of some six 
weeks on attaining a height of five or six inches, into holes a foot to 
a yard apart, sometimes in ridges, sometimes on the flat surface of 
the field. In some localities the ^ed-beds and young plants are protect- 
ed from the extreme heat of the sun by means of mats, &c., and all 
leaves except ten or twelve are nipped off to strengthen those left ; the 
flowers are also promptly nipped oft with the exception of those purposely 
left for seed. Ttie leaves b^in to ripen in the course of some two months 
from transplantation, and as soon as one or two turn colour, the whole 
crop is collected. This is effected generally by cutting the stem with a 
knife, though in Ganjam and the alluvial lands of Vizagapatam.the leaves 
are nippecToff separately, and in part of Tanjore some leaves are first 
plucked in January and the stem and remaining leaves cut down in May 
or June. As a rule, no second crop is gathered, and where the after- 
sprouts are collected at all, they are of very inferior quality. The process 
of graduallv dicing and fermenting ts effected by mi^es slightly differing 
in detail. In Nellore, for instance, the cut leaves are hung in the sun for 
two days, put in heaps, turned every two days, and ranged in layers for 
twenty days, during which time thev are frequently turned. They are 
theq, tied in bundles, dipped tn water, sweetened IV'lth date jaggery, and 
are then ready for sale. In other parts, as in the Salem district, the 
plants are left a day or two in the field, then exposed to the sun and dew 
alternately for a week, then wrapped in straw and buried in the ground 
for a week, after which the leaves are stripped from the stems, made into 
bundles, placed in straw, and put under heavy weights, with their ends 
exposed lot six weeks, the piles in which they are laid being opened and 
turned every other day. In other localities the leaves, after drying in the 
fields for a day or two, are hung over poles or ropes, preferably in the 
shade, in regular drying sheds or in the cultivators’ houses, and subse- 
quently staged in heaps, which arc opened out and pressed together 
again at stated intervals until the requisite curing is effect^. Occasion- 
ally the leaves arc sprinkled with jaggery water or an infusion of the 
Cassia auricnlata while drying, and in Coimbatore the festoons of leaves 
after being strung are hung up on the milk-hedge (Eni^oibia Tiruc^U) to 
acquire thence a flavour. State interference has beep suggested in the 
case of this industry, but the Government have dMidqd otherwise. Such 
interference has not been found necessary with indigo or coffee, and it 
was relinquished in the case of tea when that industfy had made much 
less progress than tobacco has at the present time. Tac tobacm grown in 
this Presidency is at present inferior, but it seems clear that this ♦ 

due to the fact that there is a great demand^ for the coaTse article, and that 
it is found to pay better to grow a large quantity of Inferior leaf than to 
grow a smaller quantity of superior leaf. European capital would, how- 
ever, doubtless improve the curing process.” 
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Kistna and Godavbri Deltas O. Benson, in an interesting; CULTIVATIOV 
note on the tobacco cultivation of these tracts, which produce the famous ^ Bedras. 
[jtnka tobacco, writes : — ** The land on which tobacco is grown in the G<^d- 
veri consists, as is well known, for the most part of alluvial islands lying 
within the banks of the Goddveri river and generally liable to be flooded an- 
nually, although some portions are so high that they are seldom overflowed. 

The soil of the * Lankas* as the islands are usually called, is of course very 
variable ; some parts lyingf low are covered with deep layers of coarse aand, 
and in other parts both high and low, the soil vanes from a light friable 
to a stiff loam. The best soil is a fine friable loam composed of the finer 
parts of the sHt brought down by the river. As might be expected, the 
lankas are continually bein? altered in contour and size as well as being 
overlaid with deposits or washed down to lower levels. The soil, therefore^ 
of lankas high up the river may be spread over those lower down during 
any season. Tobacco seems to be grown on any part of the lankas almost 
inaifferently. It is grown even on coarse sand, provided it is not too 
deep, and that there is a layer of good soil not more than a foot or so 
below the surface. What is liked best is a new .deposit of fine alluvium, 
nine inches to a foot deep, lying on a sand bank. Amongst such a diver- 
sity of soils and in such a changeable land there are fields which have 
grown tobacco uninterruptedly for many years, and others again which 
have only recently assumed their present form." “ The greater part of 
the tobac^^o-gi’owing area is annually fertilised by the deport of silt which 
the river leaves." The tobacco seed is sown about September or Octo- 
ber in seed-beds which are^ very carefully prepared and cleaned, and 
generally situated near the villages where the rayats reside. These seed- 
beds are heavily manured, by folding cattle and sheep on the land and 
also with village sweepings, and the land is frequently stirred w'ith the 
native plough until a good depth of loose mould is formed." ** The pre- 
paration of tobacco fields begins after the last freshes have passed down 
the river." " After the weeds have been ploughed up, small holes are made 
in the soil, the depth varying with its nature, for, in cases where the good 
soil is overlaid with sand, an effort is made to reach the former* and also 
in some cases a little good soil is brought and poured into the hole around 
the plant when the sand is very deep. The plants are put in from two to 
three feet apart and are watered by hand from pots daily for a month or 
more. About three weeks after planting the land will usually w weeded, 
one weeding only being general.’* " The tobacco crop, a very important 
one in the uoddveri district, is, according to the agricultural statistics, still 
more so in the Kistna. In the last nameddistrict it is ^own not only in the 
lankAs of the river but around most of the villages. The system of growth 
in the Kistna is practically the same as in the Goddveri, except that the 
land not being naturally fertilised by river silt needs heavy manuring, and 
in fact, the land devoted to tobacco and chillies receives nearly all the 
rayat's manure. The tobacco land, however, is made to furnish manure to 
other fields in some places, for the soil is dug out and carried off to thfgn 
as manure; this soil is doubtless very rich, not only from direct manuring, 
but also from being situated close to the village site. Folding with cattle 
is the favourite means of manuring combined with the use of village ashes 
and sweepings, the latter being especially, used for the seed-beds.’* **When 
the tips of the leaves bt^n to Svy, t ne leaves are cut in some places separately 
from the stem, and in others with a portion of it adherent. They are then 
generally laid out on sMw in the shade for a*couple of days and then 
strung up on strings close together for a fortnight or three weeks in a 
shed s after this they are placed in heaps and turned daily for a^ut three 
weeks, then moistened, piled in larger heaps and turned once in two or 
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three days for another three weeks, by which time they are ready for sale. 
The Lunka tobacco is said to be finer than that grown on the village sites, 
and therefore not so much appreciated by the rayats who prefer a coarse 
strong article.’* 

In the Godiveri district, the Lanka tobacco, which is used for making 
cheroots intended for European consumption, is washed in cocoanut water 
in order to diminish the strength and pungent flavour of the tobacco* It 
is also considered to have a better flavour after it has been kept for a 
year. 


Mr. H. Oaina, the tobacco expert, was engaged by the Madras Gov- 
ernment during the summer of 1888 to make a tour of inspection of the 
Goddveri lankas. He commenced work with the Malluka lankas» eight 
miles from Rajamundry, where he found the soil mostly silt and but 
little sand, and the tobacco much cleaner in texture, than on the other 
lankas. He purchased fifty green plants of the first growth, and managed 
to cure the leaf well enough to perceive that great improvement could be 
obtained by introducing the same method of shed curing as pursued by 
the Government experiment in the Madura and Dindtgul districts. In 
his opinion the mistake in the method of curing adopted nere lies m keep- 
ing tne tobacco, while in its green stage, too much exposed to sun and 
light* hence too rapid evaporation of the sap resulting in the colours being 
mottled green, yellow, and light red. The rayats were much taken with 
the appearance of the tobacco he had cured, and wished to know how it 
was clone. Judging from what he had seen of the crop, Mr. Oaine felt 
persuaded that Uie only method likely to create a demand for this tobacco 
in the European market would be in the manufacture of mahogany- 
coloured “ cavendish ** wrappers, and also yellow tobacco (bright smokers), 
as these two soits would find a sale in England. In "cavendish ” wrap- 
pers a long and large leaf would be requisite, and for pipe tobacco (" bright 
smokers ”) a medium sized leaf is most suitable. To obtain " cavendish ” 
wrappers of the paper colour, however, a moisi tempWkture is preferable, 
and in' the town of Coconada itself on the canal bank the leaf would 
cure a much darker and more valuable colour than if the tobacco were 
cured on the lankas. The pipe tobacco would cure better in a dry quick 
heat, obtainable on the lankas. Mr. Oatne thinks that a single year’s 
trial would suffice to convince the brokers in England that good pipe 
tobacco can be grown in India id a cheaper way, and of a ^ality good 
enough to compete with Virginian tobacco on its own merits. The " bright 
smokers ” tobacco, he believes, would be valued at not less than %d. per 
pound in England. First g^ade " bright” would fetch 8d. to is. per pound 
and good " cavendish ” wrappers from 8d. upwards. The quality of the 
present lanka cigars, he says, is execrable, being strong, rank, not and 
saltish to the taste, brides gritty and full of sand {Madras Timss). 

Coimbatore.— Tobacco is largely grown in all parts of this district as 
• a cold weather crop on land dependent on irrigation from wells. The 
climate and soil appear to be all that are needed for the production of 
good leaf, but these advantages are almost entirely lost owing to the 
treatment the leaf receives after being cut. For, as Mr. Robertson says 
in his report on this district, "Nearly all the tobacco raised in this dis- 
trict is cured under the verandahs of the rayats* dwelling[^, or inside their 
dwellings. Sheds arc never erected purposely in which to cure tobacco. 
The first stages of the curing are performed chiefly dut of dwrs, the 
leaves being suspended in various ways while drying* I saw in some 
places rows of castor oil plants supporting lines over which tobacco leaves 
were suspended.” 
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The following table gives the results of analyses made by Mr. Brough* 
ton on certain samples of tobacco grown in this district : — 


CULTIVATION 

miUdnui. 


No. 

Place of growth. 

Per cent, 
of ash. 

Per cent, of 
carbonate of 
potash in 
ash. 

Per cent, of 
nicotine. 

1 

Coimbatore • 




22*85 

2*94 

3*33 

2 

Ditto • • 




22 '‘ 6 o 

5*64 

4*94 

3 

Ditto 



• 

19'92 

7*92 

4*90 

4 

PolUchi • • 



• 

24*98 

4*39 

1*95 

5 

MukiaiputhiSr . • 




*5*73 

7*67 

2*24 

6 

Kurichi . . . 




26*39 

7*93 

1*17 

7 

Pundurei Sdmur • 




2334 

2*65 

1*29 

8 

Aval Pundurei • • 




23*49 

19-97 

1*46 

9 

M&nikampAlaiyam • 




26*65 

2 61 

2*95 

10 

Midhalli . . • 




2345 

5 33 

2*32 

II 

Satyamangalam (A) . 




1709 

*4*74 

2*88 

12 

Ditto (B) . 




21*34 

8*87 

3*74 

13 

Ditto (C) . 




25*14 

9*14 

3 '02 


The mo»t stnicmg feature to be noticed in the above analyses is the 
varying proportion of carbonate of potash ; another important fact is the 
small amount of nicotine in most of the samples. The best tobaccos are 
those from Erode, Coimbatore, and Satyamangalam, that of the southern 
taluks is coarser and stronger, the red soils are also preferred to the black. 
The three specimens from Satyamangalam were pronounced by Mr. 
Broughton to be of good quality, and the best received from Coimbatore, 
and he considered that that taluq would suit foreign tobaccos. In 1872 he 
stated that the foreign Havanna and Manilla tobaccos grown in Peran- 
durei (Erode) taluk were decidedly of good quality and the Jicst yet 
received. As usual, carbonate of potash was high (6 to xo per cent.) and 
nicotine low (2J per cent). Mr. Broughton was of opinion that these 
s^imens show^ that foreign tobaccos could be produced in South India 
of their foreign quality, and that good curing would have given the 
Manilla tobacco the high qualities o? foreign Manilla Tobacco. >e soil 
was apparently red loam; the manuring ordinary. 

The following account of the cultivation and curing of tobacco in 
Coimbatore is taken from Mr. Nicholson’s Manual 

“ The nurseries are prepared as follows 

**The soil is liberally manured by folding sheep on it ; it is then 
ploughed, formed into beds, and ashes and decayed vegetable matter are 
spread over it ; it is then watered and allowed to stand. After a few days 
the G^und is weeded, sown with seed which has been steeped and moist- 
ened for four or five days, and for the first week water is given daily,8 
every other day for the second week, and after that twice a week tijl the 
seedlings are ready for transplanting. At six weeks or two months* old 
(Novembcr-Decembcr) they arc transplanted into well-prepared y»il, formed 
into beds by ridges, into the sides f»f which the seedlings are dibbled, and 
thereafter watered twice a week. They are hoed three or four times in the 
first three months after sowing ; they are toppinl at the end of the third, 
suckered four times during tnc fourth and fifth, am/ cut down in the sixth 
month. It is usual to leave them on the field the first night after cutting ; 
they are then heaped for two days, and on the third are hung up to dry for 
twelve or fifteen days. After that they are heaped to sweat for somedajrs, 
the heaps being shined occasionally, and weights placed upon them. 
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Subseouently they are bundled* each bundle beine a convenient handful* 
again heaped* and the bundles constantly shifted thereafter till sold 

** Much of the tobacco is exported to the West Coast* as in the days 
of the monopoly. Malabar and T ravancore* where it is almost a necessity* 
are mainly supplied uith this tobacco. Some is sent to Tnchinopoly for 
the manufacture of cheroots. 

**The area cultivated m laot was 19*810 acres* and the outturn may be 
put at i5*ooo,ooo]h of dry leaf It is sold in the weekly markets in vast 
quantities at one to two annas per pound * a factory* say at Erode* Dhdri- 
puram, Udamalpet, or Coimbatore* might do a good business *’ 

Dr. Buchanan* who visited Coimbatore in 1801 gives a minute account 
of the cultivation of tobacco in that district After describing in detail 
the preparation of the nurseries and the treatment of the seedlings after 
transplanting, he goes on to say that the plants are cut down close by the 
ground* and left on the held until next morning* when they are tied by the 
root-end to a rope* and hung up all round the hedges If it be clear wea- 
ther* the leaves dry in ten days* but when the sun is obscured by clouds 
fifteen are required. When dry* the tobacco is placed in a heap under a 
roof* IS covered with bushes* and pressed with stones for five days. The 
leaves are then removed from the stems* and tied up in bunches, which art 
again heaped up* and pressed for four days After this they are made up 
into bundles, each containing some small and some large ]ea\es *' These 
are heaped up again* and pressed for twice five d^s* having at the end of 
the fifth day l^en opened out, and new-heaped The tobacco is then ready 
for sale A good crop* from a Vullam-land* is 1*000 bundles* or 566)11 
from an acre. During the busiest part of this cultivation* eight oxen and 
ten men are required daily for one Vullam-land ** 

Maours Tobacco of a very superior description is grown m large 
quantities in some parts of the district particularly at Vcdasandur* and 
in the.sub-division generallv Most classes of nativSs in Madura chew, 
snuff* and smoke in moderation* and large quantities of leaf are exported 
to Tnchinopoiy« Madras, and other places Tobacco is usually sown in the 
monthof Ociooer or November, transplanted in December or January, and 
guth^nxl in February or March. It requires watering once in four days 
^9l$on^ Madura^ Pari 11 ^ io6\ Mr H. W. Bliss* in a letter dated 
June 1874, remarks that the natives of this district, have little to learn in 
the way of cultivating the plant, and that a native tobacco garden presents 
as good a specimen of careful culture as can be seen anywhere . the only 
improvement which might be suggested would be as to the quality of the 
manure whrch is deficient in potash 

NbllorB Tobacco is invariably cultivated in the rich soils adjoin- 
ing the vill^es. or in land permanently improved by a long course of high 
jfarmmg The land is always extensively manured and well ploughed up 
• The seed is first sown in some favourable spot/ situated high and carefully 
prepared , and when the young plants are of sufficient size to plant out* 
the land is again ploughed up ana divided at once into beds* formed with 
the danUt or large wooden hand-rake. The beds are l^d out with great 
regulanty and then watered* and whilst the soil is stiH wet, the young 
tobacco plants are transplanted at equal and regular ^stances About 
the second, and again on the fifth day, the plants arc watered, and by 
that time arc taking foot. Imgation is cominued at intervals of a few 
days ; and when the plants are about six inches high the soil is dug up two 
or three times during the course of the following fiftei^n days* and the 
plants arc banked up in row9 and watered* between the rows thus formed, 
hiro day. Should the soil not partake of saltpetre earth, 
to the plants* or mixed in the water let on to the land. As 
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the plant blossoms, the flower is removed, and also all ytmng shoots until CDLTlVAnOlf 
the leaves have matured, when the whole plant is cut down and cured. ^ ■naraa. 
Besides, in the garden land, tobacco in small patches is planted in each 
rayat’s holding throughout the northern taluqs of the district. The young 
plants are watered with a chattj^ two or three limes when first put out, and 
afterwards are left to mature with the rain. These patches always occur 
in the midst of dry cultivation, the young plants being put out during 
November ” (BoswgU, Man. ^02). | 

Niloiri Hills. — Tobacco, according to Mr. Robertson, used to be 1 
much more extenrively grown on these hills than at present. The culti- 
vators now find that the potato meets with a readier market and they 
cannot afford sufficient manure for both crops. From my own know- 
ledge, *’ Mr. Robertson remarks, ** of what constitutes a goM district tor 
tobacco, 1 believe that there are, on the Nilgiris, many loc^ilies admirably 
suited, not only for producing a really good tobacco, but, what is of far 
greater importance, for providing the climatical conditions required for 
curing and preparing the leaf for the market.*' | 

> Mr. Broughton analysed two samples of Nilgiri tobacco with the fol- ' 
lowing results 


No. 

Tobacco specinien from. 

Per cent, 
of aah. 

. 1 

Per cent, of 
carbonate of 
potash in ash. 

[ 

Per cent, 
of nicotine. 

35 

Nilgiris, Todanad 

20*596 

29*26 

1*43 

36 

„ Koondahs • . . • 

17786 

6*37 

a *95 


He alludes to those ^analyses as being important examples to show the 
possibility of modifying the constituents of a tobacco ash by special cul- 
ture. “ It is well-known, ** ho says, “ that the soil of the Nilgiris is exceed- 
ingly poor in salts of lime to a very exceptional de^ee, while from the 
decomposing felspar it is comparatively ricn in potassic salts. The ana- 
lyses snow that tne tobacco grown on these hills yields an ash in which 
the ordinarily occurring calcic carbonate is nearly entirely rcpUc<?d by 
potassic carbonate, so that in one specimen the latter substance occurs in 
the ash to the large amount of 29* 26 per cent. Though the cultivation 
on these hills is of the roughest possible kind, and produces co*'sequently 
a most inferior product, 1 cannot but consider the result now mentioned 
as most important and suggestive,*’ In a letter to Mr. Robertson, Super- 
intendent of the Madras Oovernment Farm, Mr. Broughton states that* 
he has seen on these hills many tracts of land on which tobacco might be 
expected to thrive; that the soils are rich in potash, and the climate favour- ^ 
able for curing operations. 

In Chingleput the tobacco plants after being cut are stacked on a layer 
of palnf leaves and straw, over them is placed another layer of leaves 
and straw, and the whole is weighted with stones. After five or six dajs 
the plants are taken out and hung up by their stalks for a few days, till 
the stalks are dry, when they are taken down ar d placed in a dose room 
and covered as before with* palm leaves and str pressed dowm with 
stones. Should the plants have become 100 d^' and brittle, a few* stalks - 
arc cut out and boiled with a sufficient quantity of water to which p.ilni , 
sugar or jaggery is added, and this decoction is sprinkled on the tobacco | 
before stacking it the second time. The stack is turned once in three or . 
four days, and when this has been done several times, the leaves arc^» 
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CWIIMTIOli stnpped off the staHcs, and tied into bundles. These are again stacked as be- 

In moraa. und weighted.' The bundles are re-arranged every three or four days 

for two or three weeks* when the tobacco is considers cored and fit for 
use {Dr. Shortt). 

Tobacco* though not cultivated in Malabar* owing Co the unsuitable 
climate, is largely used by the people of that dfstrict* and is believed by 
them to be highly beneficial as a febrifuge and a preventive of chills. Pre- 
vious to the vear 1807 there were no restrictions on the trade, which was 
chiefly with Coimbatore ; but in that year tobacco in Malabar was made a 
Government monopoly, and a few years afterwards the monop^y was 
extended to Coimbatore, the whole crop being taken up by the Collector at 
certain rates. The balance, after despatching the rerored quantity to 
Malabar, was sold by Government agents to retailers tor local consump- 
tion. This airangement resulted in so many abuses that the Board of 
Revenue resolved in 185^ to abolish the monopoly {Madras Times). 

In January 1886, the Government of India engaged the services of 
Mr. Oaine, for a penod of two years, to undertake tne cultivation and 
curing of tobacco in the Andaman Islands ; the result, however, proved a 
cofimlete failure. 

Commercial Value of Madras ToBAcco.->The most recent pub- 
lished information the writer has seen regarding the commercial value of 
Madras tobacco is contained in a “ Memorandum,'* dated India Office, 21st 
April 1890. Samples of three kinds known locally as ** Bnght smokers," 
Oosikappal," and “ Warralkappal,” were despatched by the Madras 
Government to the India Office m order to obtain the opinions of English 
experts. The tobacco was cured by Mr Oaine The sample of ** Bright 
smokers’* was found on opening to have heated badl),the other two 
kinds arrived in good ccmaition. Equal portions were sent to fourteen 
of the leading brokers and manufacturers in the United Kingdom for their 
opinions. ^ 

A(ter tabulating the detailed remarks given by each, the writer of the 
Memorandum draws up the following summary and conclusions 

• Bright smokers : well cured ; heated and mildewed. Leaf of 
fair colour and size, but does not approach that of * Bright Virginian’ 
tobacco. Stalk very large, and veins coarse Burns and smokes fairly 
well, flavour not good. Moisture, 12 per cent. The valuations range 
from id. to 5d per pound. 

“ • 0 stkappal*--P 2 AT\y cured, and in dry condition. Leaf thin and 
narrow, and blistered. Colour fair, but very unequal. Stalk very large, 
being 23*8 of entire leaf. Burns and smokes well, good flavour, poor 
aroma. Moisture 12 6 per cent. Absorbed ai per cent, of water. Valu- 
ations in present condition from to 3d. per pound. If in ‘stnps* with 
fmidnb excised), 4d. to6d, or if ‘butted’ (stalk docked), 3d. to sd. pet 
pound 

“ ♦ Warralhatpal.'—TYi^ most perfect in curing and colour. Leaf of 
fair size, but rather narrow and papery. Veins coarsq, and stalk large, 
being 24*2 of entire leaf. Burns well, fair flavour, but with black ash. 
iVAOlMUl ^ |iw>i 18 per rent of wat#r. Value in pre- 

sent state id. to 4d. per pound. If in ‘ strips,’ 5</. to flijd per pound.' 

” The general opinion of the manufacturers interviewed by me was that 
the present samples of tobacco showed a very decide^ improvement in 
growth and curing over previous samples sent from India. 1 be excessiw 
anriount of stalk and the large veins of these Madras tobaccos i^ere muen 
objected to ; and before they could successfully compete with Amencan 
leaves it would be necessary to greatly reduce the present undue prop^ 
tion of stalk to lamina. Most of the American tobaccos are now imported 
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into this country m the fwm of rtnpt leaf, with the midrib or IcbLItvanOM 
Item enlirdy removw to wtthm a inches or 3 inches of the tip ot the lea! 
and the leafy portion only packed in cases of a or 3 cwt., or else 
in the form of ‘butted' leaves, t.«., with 4 or 5 inches of the bottom 
chopped off. removing the coarsest part of the stem. The leaf is then 
tied in small bundles and packed in bales or cases. Manufacturers 
cannot afford to buy a leaf with nearly as per cent, of stalk, and pay a 
duty of 3^. 2d. per pound upon it. The only use of the stalks is to be 
ground up for snuff, or otherwise returned into bond as offal at a consider- 
able loss on the duty paid. It must also be borne in mind that the*strtpt * 
or ' butted * leaf saves a i^nsiderable amount in freight alone. 

** For cutting for the pipe the Madras tobacco was declared to have too 
thin and brittle a lamina, breaking away from the knife with a large per- 
centage of dust and waste. Also the dark colour of the ash is dislikea by 
the English smoker, who insists on a white ash. 

** For cigar-making, the excessive size of the midrib and prominence and 
white colour of the veinris much against the Madras tobacco. The cigar- 
maker likes a broad-leafed tobacco, with the veins small, and as nearly 
as possible at right angles to the midrib, especially if it is to be used for 
• wrappers.* The veins in the varieties now under report were at a very 
acute angle with the midrib, and one manufacturer stated that with the 
' Onsikappal * and * Warralkappal * vaneties it was only possible to make 
80 to 100 wrappers out of one pound leaves, whereas from 400 to 450 wrap- 
pers can be made from the same qua ntitv of ordinary American tobacco. 

The suggestion made by Messrs. Wills dt Oo. of Bristol and by Messrs. 

Thomson SiPorteous, of Edinburgh, that a few bales of each variety of 
these tobaccos, ‘ stript * and ‘ butted,* should be put on the London market, 
appearjs to be practical and well worthy of attention. If this is done, the 
tobacco should be cased or baled as closely as possible, in the same manner 
as American tobacco is sent to the European markers. It was pointed out 
that tiie leaves of the present samples did not appear to have beerf sorted. 

It is of the utmost importance that the leaves should be properly classified 
for the purpose to wnich it is intended that they should be put, via., 
cutting for the pipe, in the form of roll or cake tobacco, or for making 
into cigars. It is suggested that, with any future consignment, information 
on these points should be supplied ; in the present instance, no inf« ation 
whatever was given as to special manufacture hir which th e tobacLO had 
been grown and cured. Brokers and manufacturers are most conserva- 
tive, and view with much suspicion any product, however fan.iliar, pre- 
sented for sale in a make-up unknown to the trade. Some manufac- 
turers are inclined to think that it might be advisable to import Indian 
leaves, if better cured and packed, for the manufacture of cigars for 
Anglo-Indian smokers in this country, who, having acquired a taste for the 
peculiar flavour of Indian tobacco, would become willing buyers of it,^. 
particularly when made into cigars of the more perfect finish of the Eng- 
lish manufacturers. There is no doubt a fashion and taste in smoking as in 
most other things. For instance, Indian tea has a marked and distinct 
flavour of its own, which at onetime was much disliked, but is mhv looked 
upon as^ one of its bejt characteristics, whether used by it?elf or blended 
with China tea, until now it is actually driving the latter out of the Eng- 
lish market.’* , , • 

^ II. CULTIVATION AND MANUFACTURE IN LOWER BUR- 
MA.— Tobacco is grown almost universally ; and the area under cultiva- 
tion IS steadily increa<.ing. In 1S6Q-70, the area w’as stated to be 10,318 
acres, whereas in 1888-89 it amounted to only 23,52'^ acres. The more 
important tobacco-growing districts are : Henrada, Thayetmyo, Than^; 
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waddy, Pixime, Sandoway, and the Arrakan hill tracta. The average 
yield per acre is estimated at 93oIb» so that the total outturn in 1 888-89 
must nave been not far short of 2a million pounds. Nearijy the whole of 
this is consumed locally, in addition to large quantities imported from 
Bengal and Madras. Tne people of Burma all smoke— men, women, and 
children. 

The cultivation is mostly confined to river-banks, sand -banks, and the 
dry beds of streams. The soil in such places beinpf naturally enriched by 
alluvial deposits, a minimum of labour is required in the cultivation of the 
crop. The good quality of some of the Burma tobacco attracted attention 
many years ago. Or. Royie, in his Productive Peso Area Of Indian p, rtfy 
O640), thus wrote regarding the famous Arrakan tobacco One of the 
results of Dr. Wallich's investigations was the bringing to notice some 
vei^ superior tobacco, which obtained the name of Martaban Tobacco 
This the author has already noticed in another work (///. Him. Bot., 28$), 
in the following words : * Dr. Waltich states, that ' the sort is from Arrakan 
and not from Martaban ; * and describes it as having * a fine silky leaf : 
tried by many people, it had been pronounced the very best they had ever 
tasted, equal to, nay surpassing, the finest imported from Turkey anu 
Persia.* An extensive tobacconist says, ‘a finer and better- flavoured 
tobacco he never saw or tasted in his life * One of the first brokers in the 
aty says, *the sample of leaf tobacco is certainly of a very fine quality, 
and appears to have been produced from some peculiar seed and a greatly 
improved cultivation and cure.* By many manufacturers *it was sup- 
pom to be from the seed of Havanna or St. Domingo Tobacco.* For 
smoking, it is compared i|^ith Maryland Tobacco, having the same quali- 
ties, * except the flavour, which is better, and more like Havanna.* The 
colour and leaf are, moreover, pronounced excellent for cigar-making. 
*but if anything is against it for that purpose, it is^he Unless of the 
principal stalk, and coarseness of the small fibres in the leah* The com- 
mercial gentleman by whom the tobacco was transmitted to the brokers 
pronounces it ^ery superior, and the leaf as very fine, adding, that the 
price of fid. or 8d. per |^nd might readily be obtained, perhaps more, with 
the improvements sugg'ested.’ As we purpose resuming this subject in 
the subsequent pages, it is at present only necessary to call attention tt» 
the remarkable fact of this tobacco, cultivated by the Burmese, being so 
excellent in quality, while the only other tobacco of those regions which 
has a European reputation is that of Shiras, where the dim 4te, it is import- 
ant to remark, is not at all like that of Arrakan. But in one point both 
places have enjoyed the same advantage, that is, they have had Euro- 
peans settled in their neighbourhood, by whom it is more than probabu 
that the improved culture of tobacco was taught. Shiraz, we know, is not 
far from Ormuz, so long occupied by the Portuguese, and Arrakan was 
the seat of a Roman Catholic Mission in the beginning of the seventeenth 
century,** 

The following account of tobacco cultivation in Nqrthcm Arrakan is 
given by Mr. OrConor on p. 87 of his report:— “ In Northern Arrakan, 
tobacco is cultivated by all tW villagers on the banks o( the Kaladan. it 
is said to be remarkably good. Whence it is derived i| not known, but it 
seems likely that it was first raised from Manilla and other imported seed 
distributed by Sir A! Bogta. Mr. 8t. John savs it is sown broadest on 
the alluvial aeppsits along the banks after the fall of tfie river in Novem- 
ber, the long elephant-grass having first been cut and ^rnt. The 
plants are not transplanted, but well weeded and thinned out; a gooo 
deal, however, depends upon the season, as the plants require a Idtic rmn, 
•-though the heavy f<^s no doubt do a great deal for them. When me 
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plants are about two feet high, the shoots and lower leaves are broken off CULTIVATIOK 

to make the good leaves grow longer. In April and May the leaves are Burma. 

picked and strung ihroui^ the stalk on a thin bamboo skewer about one 

cubit in length, from twenty to thirty leaves on a skewer, and hung up in 

the house-roof to dry ; after five or six days they are taken down and 

shaken about to prevent the leaves from adhering to one another | they 

are then re-hung, and after six or seven days, when quite dry, thrown 

into a large basket in which they undergo heavy pressure; after alwut a 

month and a half, when the rain has well set in, they are taken out and 

sorted into bundles. The tobacco is never exposed to the sun, and is kept 

till the rains for sorting, to secure pliancy in the leaf.’* 

The good quality of the tobacco grown on the banks of the-Sandoway I 
river in Arrakan was brought to the notice of the Agri.- Horticultural I 
Society in 1844 by Oaptain Phayre. The soil producing the best kinds is 
on old char land, and on the alluvial soil d^osited by the numerous moun- 
tain streams of the Yoma-toung range. These streams begin to subside 
early in October, and as soon as the soil becomes sufficiently dry, it is i 
most thoroughly ploughed and weeded. The best description sells in the 
Sandoway market for Rio per maund, second quality for R6, and inferior 
sorts at R3-8 to R4. ^ Sandoway tobacco as imported into Calcutta is 
generally mixed with inferior aorts grown elsewhere {Report hy General 
Fyiche, ^Ss2). , 

A very interesting description of the Kyoukkyee tobab^xi tracts i< | 

? fiven by Mr. Hough in his report dated February 1882, from which the 1 
ollowing extracts may be taken . 

“ 1 have just finished a long projected trip to the Kyoukkyee tobacco i 
tracts* 1 am not aware that any European has ever visited these regions 
with the deliberate object of making local enquiry about the tobacco 
which is grown there. What is commonly called * Kyoukkyee tobacco * | 
is cultivated chiefly by the Karens, who inhabit the hilly parts of the < 

Kyoukkyw township of the Shwaygyn district. As it was impossible for | 
nie to visit all or even half-a-dozen of these places, I selected Htopeeden 
hill for local inquiry^ that place being within the very heart of what may i 
be called the tobacco-growing country." “At Htopeeden I vis ted one 
particular tobacco ‘ ya * and saw at a distance many otner yas on tl v* hHls 
around me. The ioungya to which I more particularly refer was ibout ' 
three acres in extent: it had been sown with chillies, cotton, and | 
tobacco The tobacco was not growing uniformly over the ya, bnt was in , 
patches, and at first sight it looked very much as if the plants had sprung 
up by chance. Close inspection showed that the patches had been more 
Lr weeded, but, as in almost everything else connected with these 
Karens, a want of care and of cleanliness was apparent throughout the • 

^bacco ya^I* The plucking of the tobacco leaves was still going on. 

The tobacco plants were about 18 inches high, and they were at dis- '• 
tances of two, three, and four feet from each other : many were growing j 
in close contact with each other. There had been no alttempt at careful 
syrtematic planting. I brought away the most massive plant ! could 
nnd. The largMt leaf on this specimen measures 16 inches in length 
and 7 inches in width at its broadest part. All the plants wert 
crowded with leaves, large a^d small, but, as a fact, only about nine , 
taken from each plant, that is to say, ifie topmost whorl of | 
about four leaves, and the wnorl next below of about five leaves. The 1 
Bre considered fit for plucking when they assume a yellow tinge 
ino topmost w^horl of four leaves is made into ‘extra fine* tobacco : the 
jjcxt whorl of about five leaves is used for inferior tobacco. The two kind*? ‘ 
ot leaves are of course kept apart. All the other leaves arq ^ndoned *• 
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The ioungya which 1 visited had been cleared of bamboos and small trees 
in March last, the felled jungle had been burnt in the usual way, and then 
the various crops were sown. The tobacco-seed is thus sown : Bunches 
of seed-capsules are fixed in the clefts of bamboos or tree-stumps at a 
Aeight of about two feet from the ground. The capsules burst and the 
wind blows the seeds over the surface of the ground. Vacant spots are 
filled up subsequently by transplanting. In about a month after the sow- 
ing the young plants appear, and by this time the rains have well set in 
Transplanting is done by means of a crooked knife, which is also used for 
weedtnjg^. *1 he blade is about eight inches long and the handle about lo 
inches long. The tops of the plants are twisted off in iasoungmong^ when 
the paddy crop is usually reaped, and until the leaves intended for manu- 
facture have been plucks, the plant is not allowed to flower j in fact the 
main stem is not allowed to flower at all if leaves are reserved and 
nourished for plucking. The tops had been removed from the vast majority 
of the plants which 1 saw, and only the seed plants had been permitted to 
flower. Leaves are plucked in Janusu^y and February. Having been 
plucked, six or eight leaves are placed flat against each other, stem to stem 
and point to point ; they are then wrapped loosely with fresh plantain-leaf, 
and the bundles are placed upright round the sides of the interior of a 
*Uh* Qt hut. The bundles are placed with the tips of the leaves upwards. 
A Are is kept burning in the hut throughout the period of seasoning of the 
leaves, which period lasts for three days at the end of which time the 
leaves are sliced. The slicing is done with a small sharp knife held in the 
hand. A bunch of leaves is forced through a small hole in an upright 
post, and as the ends of the bunch emerge from the outer aperture they 
are sliced off with the knife. The sliced tobacco is then spread out on 
bamboo trays five feet long and two feet wide, and is exposed to the sun 
and the dew for three days and three nights continuously, the upper sur- 
face having been seasoned; the whole is deftly turned over and the lower 
surface is similarly exposed for three days and nights. The tobacco is 
then ready for the market. The best tooacco is of a lighter colour than 
the inferior tobacco and is less acrid when smoked. Much of the tobacco 
which goes to market has a greenish tinge showing faulty curing, but 
when extra pains have been taken with the curing, the tobacco is of uni- 
form colour. The Karens told me that they cultivated tobacco for only 
one season in the same ya^ and that the second season’s growth in the 
same ya would be a failure. They also told me that next year paddy 
was to be sown in the very ya which 1 saw, thus indicating that the soil 
was still At for another ciop— of paddy at any rate. There is no attempt 
at terracing, nor is seed ever exchanged with neighbouring hills, nor is 
any attempt made to select good seed. Tobacco is cultivated on the 
lower spurs or slopes of the hills. The ground is of decomposed granite 
underlying a thick layer of rich vegetable soil.” ” The tobacco plants arc 
sometimes attacked by insects, but not seriously. Burman traders from 
Kyoukkyee go into tne hills and buy the tobacco on the spot at Ri per 
viss for the best tobacco and eight annas per visa for the inferior tobarro 
This is all re-sold at double the original prices at Kyoukkyee. 'Ihe 
Karen vendor carries the tobacco from the toungya |o the Kyoukkyee 
market.” “Tobacco in leaf is never prepared for the market by these 
Karens. How tobarco hrst came to be cultivated in thhse regions 1 could 
not discover; no one < ould tell me.” “ Individual ya ditters do not culti- 
vate more than two or three viss weight of tobacco each.” ” The 

S lant flourishes in the Karen localities which I have visited, 
varens, as we know, can manufacture good tobacco. 1 he ‘ 

^ tobacco ’ is certainly the best tobacco produced in Burma. 
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£ijn>pean8 who almost habitually smoke this tobacco. Rut the tobacco is jcULTlVATlON 
produced in insufficient quantities and^it is not sufficiently well cured.'* Burma. 

There is a very good kind of tobacco in Burma called Kama tobacco, 
of which Oolonal Horace Browne, Deputy Commissioner of Thayet- 
enyo, thus writes:—** Kama tobacco never finds its way to Rangoon, but 
it bears a high repute all along the Irrawaddy as far as Mandalay, the 
kind always fetching about 25 or 30 per jcent. higher prices than any 
other. If other tobacco is sclli.ng at R20, first class Kama fetches R25 or 
R27 per too viss. It is not generally known» however, that this superior 
kind IS the produce not of any indigenous but of acclimatised American 
seed. Some fe'A' years ago, some foreign seed (Virginia, 1 believe,) was 
supplied through the Deputy Commissioner to the cultivators who gfrow 
tobacco on the isKnds in the Irrawaddy just above Kama. The experi- 
ment has been a very successful one. The tobacco proved superior to the 
ordinary indigenous kind, which it is now rapidly supplanting in that 
locality. There arc probably not less than 500 acres planted this year 
with the acclimatised American ^ants. It appears to grow just a? well as 
the indigenous kind, from which, however, it is readily distinguishable, 
having long and pointed leaves, whilst the leaves of the Burman kind are 
broad and blunt. The only objection 1 have heard urged against it by 
the cultivators is, that it is more brittle than the -Burman kind, and there- 
fore takes mure trouble to gather it ; w'hilst the Burman leaf can be torn 
roughly from the stalk without injuring it. One person can gather twice 
as much of the Burman kind in one day as he can of the foreign. This is 
a serious detect in the eyes of a lazy cultivator. The method of cultiva- 
tion pursued is the same for both kinds. The islands on which the plant 
is grown are submerged during the rains, and receive every year, theie- 
fore, a new and more or less rich alluvial deposit. If there be too much 
sand, the season of course is an unfavourable one. As soon as the islands 
appear above water, the highest spots are selected fop nurseries.** “ The 
cuTtivator here, as elsewhere in Burma, docs his best to spoil his produce 
by s'preading it out to be dried by the sun upon the sand. He does 
this, now. not through ignorance, for every one of them is well aware of , 
the superiority of housed ried tobacco, but because he does not believe < 
that the extra price he would obtain w^mld compensate him for the t-'v'uble | 
and expense of building large drying-sheds.** “ One old cuttivato . vho ! 
appears to be a connoisseur in tobacco, informed me that he generally 1 
dried a small quantity of tobacco in his house for home consumption, 
and the taste was something very fine, very different from that of the 
sun-dried, and far better than that of any tobacco brought from foreign 
countries ” {From Mr. O* Conor's Report, 

Early in 1S83 Mr. Oabanlss was appoint^ an Assistant to the Direc- 
tor of Agriculture. Originally a Virginian planter, he was engaged by 
Mflstra. Bpgg, Dunlop & Oo., in connection with their tobacco operations 
both at Ghasipur and Poosa. He afterwards undertook the management • 
of a tobacco farm and factory of his own at Pumeah. His appointment to 
the AgHcphural Department was mainly for the purpose of developing the | 
tobacco industry in Burma by practically demonstrating to the pr-jple how I 
to improve the quality of their tobacco by better methods of cultivation and | 
curing. ; 

The following extracts taken from the General Administration Reports 
on Lower Burma for 1883-84 and 1884-85 show whdt progress has wen 
made in this direction ; “ Mr. Oabaniss, the Assistant Dir^tor of Agricul- 
^re, has himself grown and cured tobacco both in Virginia and in India. 

He has journeyed twice through the parts of Burma which now grow 
. obacco : he has distributed Virginia seed to cultivators, and has instruct- 
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CC^mAHON ed them in the Anxerican system of drying the leaf. Briefly, the difference 
in Bopinn. between the two systems is Ibis. The Burman cultivator dries his tobaccr 
leaf in the sun* and the process takes a few days only : under the Amen, 
can system the leaf is dried under cover, and the process takes as many 
weeks as the Burman process takes d.iys. But the difference in price be- 
tween sun-dried and shade-dried tobacco is that the latter fetches in Burma 
jf 7 -io per lOO visa (3651b), while the former Inches only j^s^io per 100 
V1SS. A limited numbv of old tobacco-growers on the banks of the 
Ngawan and the Irrawaddy have, under Mr. Oabanisa' instruction, 
taken to the American system of drying. But the greatest extension of 
tobacco culture has radiated from the Kyauktan farm, to which Burmese 
cultivators have come for seed, for seedlings, and for instruction in shade- 
drying and in curing, from villages distant one. two, and three days’ jour- 
ney. Last season, within a small section of country round the Kyauktan 
farm, about ninety cultivators grew smaller or larger patches of tobacco, 
who had never grown tobacco in their lives before. Most of them made a 
good thing of it and got good prices for their leaf. Moreover, they found 
i that tobacco employed them just at a time when there was not much work 
in the rice-fields. It is expected that this season the breadth of tobacco in 
the country near Kyauktan will be doubled or trebled. In order to show 
how much better a prxe tobacco dried and cured on the American system 
fetches than Burman tobacco, a public sale of all the tobacco produced on 
the Kyauktan and Ma-ubin Government farms has been held in Rangoon. 
Forty-eight parcels of about solb each were sold, realising an average rste 
of lx. per viss (3'65lb) as against 6i. per viss., the prevailing rate for 
ordinary Burman tobacco. The Kyauktan parcels ranged from to|d. to 2s 
6 d. per viss, and the Ma-ubin parcels from ix. to sx. It is hoped that the 
results of these sales will satisfy the Burman cultivators of the superior 
value of shade-dried leaf. Hereafter, when the improved system of drying 
and curing oecomes more general, it will be possible for the Agricultural 
Department to arrange periodical sales of well-Q^epared tobacco in the 
Rapgoon market. But the Bu^’man cultivator at present is not quite satis- 
fied about the new system of preparing tobacco, which ocmipies and keeps 
him out of hts money some months longer than the indigenous system '* 

** Ounng thV coming season Mr. Oaibaniss will supervise tobacco ex- 
periments on the Irrawaddy islands near Myanaung. This cultivation 
will be undertaken in presence of Burman cultivators, and, if possible, with 
their co-operation. The bulk of the tobacco cultivation of the province is 
on these islands : a large number of Burmans will therefore be able to 
profit by Mr. Oabanisa’ teaching, and it is hoped that the system of shade- 
drying, which is now practised only on the Ngawan. will also be adopted 
on the Irrawaddy In order to give a greater impetus to tobacco cultiva- 
tion, the rate on all lands growing tobaao has lately been reduced to two 
shillings per acre where it exceedra tha^rate, and notices have been widelv 
circulatea amongst the cultivators informing them of this change (Ad^ 
nUnisiratton Roportfor t884-BSp ^4)* , . . 

Mr. Oabanisa’ report for 1885-86, though not as full as it might have 
been, owing to the disturbed state of the Provincet is sufiicmt to sn^ 
that the cultivators are beginning to appreciate the better results obtameo 
by using food American seed and by adopting a mdre rational method or 
curing fnmr tobacoo. ^ 

'rhe higher prices they are now abig to get is leading 

cultivation, and the annually increasing outturn should, after a few yea . 

cause a material diminution of the hitherto enormoul ^w^ntity of impori 
leaf. 

The principal localities in Upper Burma where tobacco is grown are . 
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Av», Minwn, Pokokoo, and the neighbourhood of Mandalay. It is also CULTIVATIOII 

grown In the Bhamo district for local consumption and in the’ Shan States, Burma. 

Mween the Kacbyen bills and China; some of this latter is exported across 

the Chinese border. Oaptain Spearman, formerly Assistant Political 

Agent at Bhamo, writing to the Political Agent at M^andalay (May 1872^ 

says that in that district the leaves are driea in two different ways, though 

the price and flavour of each are the same. One method is to cut each leaf 

into three pieces, and to lay these out flat on the ground, or on a bamboo 

trellis work, in the sun ; the other is to string 30 or 40 leaves together on 

a piece of split cane or bamboo running tlirough holes made in the stalks, 

and hang them up in bunches. 

In a letter from Messrs. Sutherland, McKenzie 8 t Oo. of Mandalay 
to the Political Agent (dated March 1872), it is stated, with reference to 
the tobacco of the Kachyeen hills, that when the crop is reaoy, the entire 
plants are pulled up bv the roots, and hung up inside their houses. The 
leaves are then pluclcea as they are rrauired. They say that by this mode 
of storing the tobacco, the leaves rAain their sap longer, the* tobacco is 
stronger than the ordinary Burmese leaf, and that, with proper treatment, 
would become very fragrant. 

III. CULTIVATION AND MANUFACTURE IN BENGAL,-- In BsngaL 

Tobacco is veiy largely grown in this Presidency. As, however, no XI8 
statistical records for crop areas are available for Bengal, it is impos- 
sible to sUie what is the total acreage. Mr. O’Conor was of opinion, 
in 1873, that the area under t(;bacco in Bengal could not be less than 
half a million acres. The* chief tobacco-growing districts are Rungpur, 

Tirhut, Purneah, and Gooch Behar. The fine quality of certain samples 
of tobacco produced naturally in these districts, and in other parts of Ben- 
gal, very sopn attracted attention as to the suitability of the climate and 
soil for attempting the acclimatisation of the better varieties, from 
America and elsewhere. The results of the numerous experiments, under- 
taken chiefly at the instigation of the Agri.-Hoiticultural Society, are fully 
recorded in the Journals and Transactions of that Society. • 

The following extracts relating to tobacco cultivation in Bengal have 
been taken from the General Administration Reports of that province : 

** Tobacco is grown more or less extensively in every district ir Bengal, 
but with the exception of Rungpur and the Doopvs, Durbhanga, irneah, 
24-Purgannah8, the Chittagong Hill Tracts, and Nuddea. there hardly 
a place in which it is sown for trade and export. It is, howevei, every- I 
where grown for local consumption. The cultivator ordinarily takes up a i 
small plot of land at his homestead, near his cowhouse, for the conve- 
nience of manuring the land, as he always, if possible, manures his tobacco 
crop. In Baraset and elsewhere, where indi^ cultivation has mostly died 
out, tobacco has been found to thrive well on the old indigo lands, and 
may be seen planted up to the very edge of the ruined vats. Tobacco is 
reared in a nursery in August, September, and October, is transplanted ^ 
month later, and the leaves are ready for gathering from January to March. 

The Rungpur or Kachar tobacco, as it is called, is distributed all over 
Eastern Bengal, and a not inconsiderable quantity leaves the country and 
goes to British Burma and elsewhere. The climate and soil of Rungpur 
are remarkably suited for the cultivation of tobacco, and it is possible that 
in a few years the growth of this plant may become of far grjMitcr import- 
ance than it now ts. Wha^is most wanted at ^ r^-sent is to introduce im- 
provements in the curing process. As evidence of the excellence of the 
Rungpur tobacco, it may be noted that a medal was obtained bv a native 
of the district for a specimen which he exhibited at the Paris Exhibition of 
1867, The quality of the tobacco grown at Rungpur is much liked by the 
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natives, and tobacco has been a staple of the district for at leaat a century 
past. The trade is chiefly in the hands of Mugiis, forty or fifty of whom 
come annually to the district and export the tobacco to Calcutta and to Na*> 
raingunge and Chittagong fot export to Burma. This tobacco is eventually 
for the most part made up into Burma cheroots, and is manufactured in 
Calcutta as well as in Burma. The produce irartes from 6 to 19 maunds 
an acre, while the price varies from R3 to R7 per mauhd. Th^ Burmese 
Mughs. who import tobacco into their own country for the purpose of 
making cheroots, select the very broad and thick-leaved plant, neither 
too mHd nor too strong, and pay as much as R7 a maund for it The 
variety most prized by them is called by the people AaAn from its 

resemblance to the cars of the elephant. In Dinagepur, Cooch Behar, and 
Julpaiguri also tobacco is widely cultivated, and the produce of Cooch Behar 
esp^ially is highly esteemed." "In the districts of the 24-Perf;unnahs 
and Nuddea. tobacco iS generally grown merely for domestic use, but in 
a tract of country including the northern part of the Baraset sub-division 
of the 34-Pergunnahs and the Southern portions of Ranaghat and Bon- 
gong, in Nuddea, the cultivation is of more importance and the crop is 
exported. The quality and price vary colisiderably. The best tobacco 
is called the Hingli tobacco, from Hinglt^ a village on the left bank of 
the Jomoona river, three or four miles west of the Gaighatta Thanna in 
Nuddea. Tobacco going by the name of Hingli tobacco is grown gene- 
rally over this area, and sells for from R5 to R7 or R8 per maund. '1 he 
exports are mostly to Calcutta,” 

In Behir, tobacco is grown chiefly on the northern side of the Ganges. 
Three varieties are distinguished, vis., de$i or harki, hildeii ov kalk^ltiya 
(N, maticak and jethua. The latter kind is sown January to February, 
and cut May to June. Tobacco is most extensively grown in the Dur- 
bhanga district^ and the best kind is produced in the Tajpur sub-division 
in Pergunnah Saraysa, which has become famous for the good quality of 
the leaf. *' The average yield per acre is said to be about 18 to 20 maunds, 
and the price is about R5 per maund. The cultivators generally derive a 
very handsome profit, generally averaging R60 per bigha, and sometimes 
as much as Rdo or Rgo. Tobacco leaves the district in various ways. 
Some of the rayats themselves export it in carts to Nepil or take it to Haiee- 
pur and other river marts in the district, and there dispose of it, while 
many thousand maunds are bought up by the travelling merchants and 
transported by river and rail to the Upper Provinces and Bengal. The 
cultivators, however, generally dispose of it to purchasers from Gorakhpur, 
who sometimes buy it as it stands on the land." 

The following account of tobacco cultivation in Behdr is given by Dr. 
Short! in his Manual Indian Agriculture pp. 149 and 174:-* The 
ground is prepared by free ploughing, and theclcids.^e well crushed and 
opened out frequently to permit the dew to act upon the soil. The land is 
often allowed to lie taHow for a whole year, being kept free of weeds and 
manured with the usual dunghill rubbish consisting for the most part 
of cattle manure and wood ash. The sowing 'season commences in the 
beginning of June, The leaves attain maturity about the month of Sep- 
tember. The first crop is cut and thrown aside for cu^ng, and the second 
crop allowed to succeed. The stalks are then allovM run to reed. 

' The produce of a bigha H acre) is equivalent to twenty .maunds from the 
first crop and fiftcenTrom the second. Sometimes a tl#rd and fourth wp 
arc taken off, the third yielding ten, and the fourth ifive maunds. The 
leaves are plucked and laid on the fields night and day, so as to haw 
the benefit of the dew and sun, and they are then gathered and packed 
in straw or hill grass. Before they are packed# the stalks are cut away 
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and macerated in water for several days, and the infusion thus obtained is icULTIV AXIOM 
^rinkled freely over the leaves with the view of improving their aroma. I 
This is repeated as often as is considered desirable, and after each appli- 
cation» the leaves are repacked. When they have continued thus suffi- 
ciently long* the packages are undone and some soil impregnated with 
alkalis is sprinkled upon the leaves till they are quite dry.'* 

PooSA TOBACCO Farm.— This farm was established in 1877, and has 
since that time been worked under the direction of Messrs. Begg, Dunlop 
& Co. in connection with the Ghdzipur Fnrm (see under North*West Prov- 
inces). The climate of Poosa is much more favourable for tobacco cultiva- 
tion on a large scale than at Ghdzipur; for this reason^ and in the hope 
of being able to induce indigo planters of the neighbourhood to take up 
the industry. Sir Edward Buck strongly urged the advisability of handing 
over the Poosa Stud lands to the Calcutta firm. The results of their opera- 
tions have hitherto been altogether successful. 

IV. CULTIVATION AND MANUFACTURE IN ASSAM.-In 
Assam very little tobacco is grown. It is, however, largely imported from 
Bengal, and is consumed principally by the immigrant labourers, and 
by most of the hill tribes of Central and Northern A^sam. The Mishmis 
and Abors of the extreme Nonh-Eastern frontier aie said to be the greatest 
smokers in the world, both men and women, and they are hardly ever to 
be seen without a pipe* generalU' made of brass, in which they smoke their 
strong home>grow*n tobacco The Kukis, who inhabit the hill tracts of 
Central Assam, are fond of refreshing themselves with the oil which is 
collected in a reservoir attached to their bamboo pipes. 

V. CULTIVATION AND MANUFACTURE IN THE NORTH- 
WEST PROVINCES. — In 1888-89 an area of 41.288 acres was return- 
ed as occupied by tobacco. This shows an increase of over 2,000 acres 
as compared with the previous year’s area. Taking the average out- 
turn as Soolb per area, the total would be over lo} million pounds. 

The largest tobacco-growu.g districts at present are Farukhabad and 
Bulandshahr. 

The following extracts from Field and Garden Crops of the Norths 
West Provinces^ 70-72, will give a good general idea of the native 
methods of cultivating and preparing tobacco in those Provincer . 

“ The dryness of the soil and climate of these Provinces rende. > fhem 
unsuitable for the production of good tobacco, and the area under tGoacco 
would be much smaller than it is were it not for the common occurrence 
of wells, the water of which is impregnated with nitrates (known as khdri} 
and which is therefore especially suited for the production of the coarse 
pungent weed appreciated by the naitves of the country. Possibly, too, on 
account of its comparatively late introduction, none of the higher castes 
of cultivators will grow it, and its cultivation is almost entirely restricted 
to the market gardener caste, known as the Kachi, Murao, or Sani. 

Tobacco cultivation may, therefore, be held to follow the distribution of 
kdchis and of khdri wells, and it is in consequence restricted within what 
would otherwise be considered very capricious limits.” “The months for 
sowing and cutting tobacco vary considerably in different part> ti'e Prov- 
inces, out the seasons may be conveniently grouped into two. In one case 
the seed is sown in July and August, the seedlings planted out in October, 
and cut in February, wtiile ip the other case the st i is sown in Novem- 
ber, sellings planted out in February, and cut in April-May. Tobacco 
grown in the former season is known as sdwani^ and that grown in the 
latter season asaMrAi. Occasionally, after cutting a sa'waai crop in 
Februaiy^ the roots are allowed to yield a ratoon crop in the following 
May, which is, however, always of very inferior quality. No particular 
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roution is used. The land is always heavily manured* so that the tobacco 
is occasionall3r grown after a ciop of maize* and the field does not receive 
a fallow even in the kharif preceaing. And in cases where strong manure 
IS available* such as in the environs of large cities* tobacco commonly 
forms one of three crops which are re^larly taken off the land each year, 
potatoes in the months November to February^ following after maize/ and 
being succeeded bv a crop of asdrht tobacco. The manure which is given 
to the land is so heavy as to make the natural character of the soil a 
secondary consideration. A loam is undoubtedly the most suitable soil 
but if there is the inducement of a JtAan well* shift will be made with any 
kind of land* and since khari wells chiefly occur near old village sites 
tobacco fields arc often met with* the natural soil of which would* if un- 
oorrccted by manure* be little else than a collection of brickbats. Fields 
Iffowing tobacco receive at least 200 maunds of the richest manure avail- 
able to the acre, but since the land generally bears two crops within the 
year* the tobacco does not approprta e the whole benefit to itself. In some 
districts (Fatehpur, Allahabad, and Jaunpur) it is the practice to manure 
t^cco land by herding cattle on it at night* and in the Bijnor District 
almost the whole of the tobacco is grown on clearings along the forest 
border which are used to herd cattle in during the rains. The cultivators 
usually live in villages at some distance* but in the cold and hot weather 
months migrate to the jungles and establish their tobacco fields* returning 
as soon as they have cut tneir crop.” ** The soil must be very finely puU 
vtf ised* and often owes its preparation more to the mattock than to the 
plough. If the plough is used it is driven through the land at least eight 
times, the log clod-crusher being dragged over the ground between every 
two or three ploughings* so as to reduce the soil to a condition as nearly 
rambling powder as possible. The seed is sown in nurseries, and plant- 
ed out when about six inches high.'^ "The soil must be thoroughly 
moi^, and the seed is covered by brushing the earth over it by hand or by 
a twig ^sh« The soil round the seedlings must be kept always moist, 
and "this when the seed has been sown after the end of the rams necessi- 
tates a light watering every third or fourth day. The seedlings arc thin- 
ned out from time to time, and when six inches high, are transplanted by 
hand into the field* being placed in lines at a distance of six to eight 
inches apart. The thin planting practised in America finds no favour in 
this ^untry. Transplanting is invariably carried out in the afternoon or 
evening* and the seedlings are often protected by screens from the heat 
of the sun for the first few days.” "The cutting and curing has but little 
resemblance to the oarallel operations in American tobacco culture. In 
districts west of Allahabad the practice is to cut the plants down whole 
close to the ground* but in the Eastern districts the leaves arc often picked 
separately as they ripen. The plants or leaves are then allowed 10 he on 
the ground, and wilt for a peric^ which seems to vary greatly in different 
districts, and which is much longer when the plant is cut in February 
than when it is cut in April or May.” *• Tobacco intended for chewing is 
left out on the ground nearly twice as long as that intended for smoking : 
in the latter case* the leaves are carried m when of a fajjack colour* and in 
the former case not unhl they have been burnt reddish brown (Etah). 
The leaves are carried in when damp with dew in the early morning, so 
as to run as little risk as posrible of break.sge,” ” If the plants were cut 
down whole they art now stripped, and lhc»I eaves arc then heaped in a 
mass for fermentation* being arranged with their apices pointing towards 
the centre of the heap and their stalks outwards. Occasionally the heap- 
ing is carried out in a hole or trench in the ground. They are allowed to 
remain in this condition for a period varying from three days to a month* 
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fermentation being occasonally assisted by a sprinkling of water, which 
should be brackish if possible. The temperature is carelully watched, and 
immediately it rises too high the heap is opened out, the leaves turned 
over and made up again. When sufficiently fermented the leaves are 
pliable and can easily be made into * hands * or coils, which when finally 
dried are ready for sale. If no immediate market for them can be obtain* 
ed, they are * bulked,’ i.e., heaped in a corner of the cultivator’s houses or 
occasionally hui^ from the roof, until they find a purchaser.” 

Ghazipcjr loBACCO Farm. — The following extracts are taken from a 
**Note on Tobacco Culture and Curing” written in 1B7S by Sir Edward 
Buck, under whose direction and influence the success of the undertaking 
was secured 

** A Tobacco Farm was projected in 1875 on the stud lands at Ghizi- 
pur, which consists of about 1,200 acres of culturable land. In that year 
little more was done than to divide the land into blocks, improve its irri- 
gating capabilities, settle cultivators upon it. and collect manure. Mean- 
while an arrangement was made with Messrs. Begg, Sutherland & Oo., 
of Calcutta and Cawnpore, under which they were to take over the farm 
on lease, on condition of their bringing over a skilled curer from America 
and continuing the cultivation of tobacco. 

**The curei Aa»vrd in January 1876, and proceeded to cure, but under 
unfavourable conditions, a small Quantity of leaf which had been raised at 
Cawnpore and Ghizipur* The plant had been badly cultivated, and no 
prOTer curing-houses were ready. Notwithstanding these difficulties, 
sufficiently good results were obtained with the leaf sent to England to 
give reasonable expectations to every one concerned that Indian tobacco 
can be profitably raised and cured for the European market. The area 
under cultivation in the year 1876-77 has been about 50 acres 
*• The outturn in good leaf from a properly cultivated acre of land ought 
not to be less than Soolh an acre, ana in America is said to average i,ooolh 
an acre. Now, as the leaf can undoubtedly be cured up to a* quality 
which will not fetch less than a pound in the English market, the gross 
outturn of cured leaf ought not to be worth less than $d. This has been 
proved by the facts obtained in the Ghdzipur experiment. 

” Eight hundred pounds an acre may. according to Indian lotions, 
be a low estimate, but it must be remembered that a coarse heavy 'jaf will 
not fetch such a good price, or be received so well in the European market, 
as a more delicate and better-flavoured leaf of less weight ; 5d. a pound 
(although a very much higher pnee than that usually fetched by East 
Indian tobacco, which generally sells for id. or 2d.) is not a high standard 
for the bulk of cured leaf imported to England firam other countries, and 
it is not at all unreasonable to expect that an averam price of td. or jd, 
may be attained. In fact, samples sent in considerable quantity last year 
from Ghizipur to England and Australia were valued at prices which oni 
the average were nearer 6d than 5^. a pound (in bond). . 

”1 may here point out that idl a pound profit is equivalent to a profit of 
from to £200 on 50 acres ; and that therefore for every extra id which 

tobacco fetches above 5^.. or for every which the cost is reduced below 
Sd; an income of about Ri,500 to Rs.ooo per 50 acres may be realised. 

‘‘The climate of the North-Western Provinces (at any rate above 
Ghazipur j is not favourable for tobacco operatior^ upon a large scale. In 
the first place, the plant would be expose to much danger from frost and 
hail ; and in the second place, the climate is so dry, that while a great 
^al of irrmation is required for cultivation, a great deal of trouble must 
regulating temperature during curing processes. There is 
little doubt that the climate of Upper Ekngafis mu^ more favourable. .• 
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The Ghisipar experiment confirms the idea^ which has often been 
mooted* that indigo planters or other gentlemen who have land in Upper 
Ben^ should attempt the cultivation and curing of tobacco. Operations 
recjuired for tobacco curing will apparently dovetail in well with those re« 
quired for indigo manufacture. In the first place* the indigo godown can 
without great difficulty be converted into a curing*hoase \ in the second 
pla<», it IS clear of indigo at the season when it would be necessary to fill 
It with tobacco. The same argument applies to labour and supervision. 
The busy time with tobacco will be from November to February, when 
indigo has been already sent to market* and even if it is necessary to keep 
toba^ leaf in the curing-houM till the rains* it ought to be packed before 
indigo is cut. 

** In Virginia a planter never confines his farming operations to 
tobacco, which* on the contrary, only occupies a comparatively small por- 
tion of his farm area. One planter* indeed, seldom cures more than 50 acres 
of tobacco in a year* and hardly ever attempts to grow so much as 100 
acres. The prMuce of 50 acres is usually as mu^ as one curing-house 
and establishment can there undertake, ana although it may be found that 
where labour is as plentiful as it is in this country* a large area may be 
undertaken, it must be left to time and experience to prove this.” 
** Tobacco importers in England declare that there is no chance for Indian 
leaf of good quality establishing itself firmly in the market unless a regu- 
lar supply ot large quantities is annually despatched It appears* there- 
fore* desirable that as many estates as possible should export properly 
cured leaf* if there is to be any chance of founding a regular trade be- 
tween Bengal and Europe in the better class of leaf at remunerative price.” 

” The Ghdsipur experiments have succeeded in showing that Indian 
tobacco can approach American tobacco in quality, and is so valued in the 
English market j and also show that if an export trade can be established 
the profits will be sufficiently good to prosecute tha industry. That the 
firm ^ho has ^aken up tobacco enterprise at Ghisipur believes in its cap- 
ability is proved by the fact that it has imported a second curer from 
America* and lias established a new centre of cultivation and curing in 
Upper Bengal* which country I have for some time recommended as likely 
to be the most fav^nirable to success.” 

The results of operations at the two farms at Ghdzipur and Poosa, 
during 1882-83* are thus given in the North-Western Provinces and Oudh 
Administration Report for that year, p. 124 

" Of an area of 523 acres under cultivation, 129 were set apart for 
home cultivation and the remainder leased out to independent cultivators, 
whose crops were purchased by the lessees. The total produce from both 
farms was tba^oooft or 36,000^ over and above that of last year. The 
rate of produce per acre at Ghizipur and Poosa was SJoD^ and 793I" 
respectively.” 

Mr. Oaine, in a Memorandum published by the Revenue and Agri- 
cultural Department of the Government of Inaia in 1882, thus describes 
the system of cultivation and curing adopted in the Glpazipur Farm * 
The tobacco fields arc usually sheltered from the hot west winds by 
a high crop on that side, or* in the absence of this, h^ sowing a line 01 
castor«oil plants or any other fast and high growing frop. Tnc cultiva- 
tion commences in July. ^ 

” As to rotation V crops we follow the American systcni, and tobacco 
is grown on tha same land only once, or on rich land tarice, in thr<« years. 
The land usually lies fallow the third year, or should do* and 
a crop of Oats is often sown* which crop is ploughed into the land just as 
the ears commence to form. 
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<*The manure at Ghizipur and Poosa consists principally of cow- CULTIVATIOII 
dung and vegetable manure, such as leaves, indigo Meet, &c. ; at Ghdzipur 
a good deal of niglit-soil and poppy trash. The land is manured yearly. "eo™esa. 

** Lands suitable for sugarcane and poppy are selected as being the 
richest. The land is ploughed from commencement of rains to time of 
planting* or earlier if feasible. A piece of good high land is selected 
tor a seed bed, well ploughed, cleaned, and manured with good old 'manure 
(low ground would swamp). The ground, when soil has become well 
pulverised, is now marked off into beds a feet broad and running the 
whole len^h of the ground. The bed is slightly raised in the centre as 
a protection against heavy rain. A small ditch is cut between the beds 
to drain off the rain. Tatties made of straw or arkar twigs are put 
over the b^ds, and are raised 3 feet from the ground. The seed is sown 
in July, and a second sowing is made in August in case of accidents. 

‘•Two table-spoonfuls of seed are sown over 100 square feet of seed 
beds. It is sown mixed with ashes. 

•• It is sown by a man who stands in the ditch running between the 
seed beds. After the seed is sown, the bed is beaten down gently with a 
plank or the naked feet of coolies. The seed germinates in eight days. 

The land is kept clean from weeds. The tatties are kept on for at least a 
fortnight. They are left off gradually, that is to say, they are first taken 
of! for a fevv houis daily, in the morning and evening and at night, till 
the young plants get accustomed to the sun. They are a protection to 
the plants from the sun and also from heavy rain, which often washes out 
the earth from the roots of unprotected seedlings. 

“ The tatties must not be left on until the young plants are trans- 
planted, or else the plants will be weak and unable to bear the sun. 

“The land having been well ploughed and cleaned from the middle of 
June to the middle of August, is smoothed over with a henga (harrow), 
and the young plants being now large enough, they are transplanted 
when the leaves are not quite the size of a rupee. A cloudy o^ rainy 
afternoon is selected for the planting (the afternoon is better than the 
morning, as it gives the plants the whole night in which to take hold), 

“ The field is either marked out beforehand, by means of a long rope 
laid on the field, along and on which a few coolies are made to walk, 
and which leaves a clearly-defined line marked on the field ; lines 
are made first down the field and then across, each line being t\ ^ same 
distance apart, or else a lighter rope marked with knots is thus laid on 
the field at the time of planting, and a plant is put in opposite each knot 
It is very necessary for facilitating the after»working of the tobacco that 
the plants should be equidistant fiom each other. In rich land the plants 
are put 3 feet apart. In poorer soils they arc only two feet and two and 
a half feet apart. No plants whose stems have become at all hard 
should be planted; they will certainly be stunted. Grubs should be 
looked for in the roots and stems, and all affected plants thrown away. ( » 

If the ground is hard and clayevt it is desirable to stir the earth with a 
khurp$e a little round the young plants three or four days after the planting. 

“ The land is usually hoed about ten days after planting. When the 
plants are from a foot to feet high, the earth is thrown up round the 
roots of each plant. 

" Irrigation is carried on whenever, from the appearance of the plants, 
it is r^uired. The ground 1% hoed and the plai.^* earthed up after each 
watering until the plants become too big to allow of men working in the 
field. 

“When the plants are about 3 feet high, or if wegkly looking, 2 feet, 
the top shoot is plucked off (this .shoot is plucked off directly it makes its 
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appearance in small or sickly plants), also the lower leaves which are 
duty and draggled, and from 7 to 14 leaves are left, according to the 
strength and nowth of the plant, the principal object being to get a few 
large and well developed leaves in preference to a quantity of small ones. 
1 he side shoots or suckers are plucked off the instant they appear, and 
are left on the field for manure. 

** If a grub be found in a large plant, it should be cut out with all the 
affected part and all the portion of tne plant above it ; a side shoot may be 
allowed to grow which will give a fairly good plant. 

** Tobacco ripens in about three months’ time. It is cut during the 
months of November, December, January, February, to the midd^le of 
March. A ripe leaf has yellow spots on it. It has a crumply look, and 
if bent between the finger and thumb will break. 

** The cutting commences directly there are sufficient plants npe in a 
field to fill the curing barn. The plants are cut off bodily at the stem just 
below the lowest leaves of the plant. The plants when cut are left lying 
with their butts towards the sun in the field to wilt. The time a plant 
takes to wilt depends on the heat of the sun. Usually half an hour la 
sufficient. When wilted the plants are either carried or carted to the 
curing barn. There the> are spiked on split bamboos. 

Each cnoly is provided with an iron spike which he fixes like a spear- 
head on to the oamboo stick, he then takes a plant of tobacco in hts hand, 
fixing first the other end of the stick into a hole in a block of wood pro- 
vided for the purpose which he holds between his toes. The plant is 
placed with the butt on the spike about 5 or 6 inches from the end and 
the plant forced down over the spike on to the stick. From six to ten plants 
according to siae are hung on one stick which is 4 feet long. These slicks 
are then hung in the bam ; the stick should be hung so that the leaves 
may touch ^ch other slightly, but should not press against each other. 
The barn is fitted up with a scaffolding of bamboo^ The bamboos are 
3 feet ^ inches apart and 4 feet above each other, the lowest tier of bam- 
boos tang 6 feet at least from the ground (where the tobacco is intended 
to be curra by fires). The barn is provided with as manv doors as possi- 
ble, those on the west side tang made as airtight as possible. Ventilators 
in the roof made to open and shut are advantageous. Rooms can be 
made any sue. A room from 35 to 40 feet high and 30 yards long by 15 
yards broad is preferable, as it can be filled rapidly and will hold sufficient 
tobacco to cure well 

When the bam is full (it should be filled as rapidly as possible in 
order to prevent the tobacco drying out in hanging) all the doors are 
closed and also the ventilators if any. It is left for two or three days. 
The planter can now tell whether the tobacoais drying up too rapidly or not 
fast enough. If the tails of the leaves cur up and break when handled, it 
show’s that the tobacco is going up too fast ; on the other hand, if there is 
r a sour smell in the room and the plants sweat, the tobacoo requires air and 
perhaps fires. In the first case the doors and ventilators are still kept closed 
and fires are lighted in different parts of the room, or if the house is filled 
with flues (which arc preferable to open firesl hot air is carried through the 
room in the flues The Temperature will probably be raised to So*' 
Fahrenheit, but this can only be told by experience 'IJhe tobacco must 
be carelully watched, and if drying too fast, the temperature lowered and 
water sprinkled on tife flo^'r. Raising the tAnperature causes the tobacco 
to sweat and th? moisture thus created in the house makes the colour run 
in the leaves. The leaves should turn gradually yellow and then ^*'®^*\* 
If dried too rapidly it rctams its original green colour. If it is intended 
to cure golden leaf, the temperature is raised to 140® Fahrenheit or higher 
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at the stage in which the tobacco has changed to a yellow, but this cur* CULmATlON 

ing cannot be attempted in a hot climate, except by an experienced 

curer. Golden leaf realises double the price that dark leaf does. The 

plants should originally all be in the same stages of ripeness to ensure suc- 

cf»s in bright or golden leaf curing. In the above, curing in a hot dry 

climate like Ghazipure is referred to ; in Tirhoot in mild weather toWco 

can be cured without any fires. This process will now be described. 

If, as in the second case stated above, after two or three days hanging in 
the bam the tobacco feels soft and thete is a sour smell in the room and the 
plants may or may not sweat, then all the doors and ventilators should be 
opened and kept^ so until the sour smell is gone and the sweating has 
stopped ; if that is not efiectual then fires must be lighted. The curer 
must now be guided by the weather and must carefully watch the tobacco. 

If the tips of the leaves begin to curl, it is going too fast and the doors 
must be shut during the day and opened only at night to allow the cold 
air to circulate through the room, the mam object being to make the 
tobacco dry up graduiuly to yellow, and the greater part of it will turn 
reddish yellow called medium bright. The temperature must be regulat* 
ed by the doors and ventilators. This air -curing makes a lighter brown 
than the firing process, and can only be adopted in a climate in which 
there rs a cenain amount of moisture in the air. If the tobacco sweats 
badly, doors and ventilators must be opened and fires lighted and the 
heat raised till it stops. Green tobacco is preferable to sweated. There 
is another process followed in some parts of America called sun-curing, 
fn this process a scaffolding is erected under the shade of a tree and 
after the plants are hun^ up, the whole is covered around and on the top 
with straw. The straw is opened out when it is found necessary to quick* 
en the drying. This style of curing is hardly adaptable to the plains of 
India. 

“ The higher the barn is the better it is for curing purposes. The high- 
est tobacco in a room is usually the best colour, if you have a thi(k roof, 
otherwise the centre is the best, 

*• The tobacco is generally cured, so far as its colour goes, in a fortnight 
or three weeks. It is left to hang through the hot weather in the barns, as 
the heat makes it too dry to handle. Early tobacco may be readv to bulk 
down in the Christmas rains. No tobacco should be bulked unto ^he sap 
18 entirely dried out. This can be seen by breaking the stem of » 'ie leal 
If bulked with sap in it, it will rot. 

“ Directly the rains commence in June and the tobacco has become soft 
and pliable, it is bulked down in heaps, in the curing room in which it is 
hung. The heaps are raised some 8 inches off the ground by a small 
scaffolding made up of bamboos and sticks, so that air can circulate under- 
neath, and are covered over with straw or matting. The tobacco should 
not be bulked down in too moist a condition. The best order for bulking 
is when the tobacco is just soft enough to handle WMihout breaking. Ifi 
loo soft it must be fired and allowed to come in order again. When all 
the tobacco is bulked down, the bulks must be opened and the leaves 
stripped from the stem and tied in 'bands’ or ' bundles* with about 50 
leaves in each band. The band is tied round with a leaf of tobacco tied 
round the upper ends of the leaves and tucked in at the centi^ of the 
bundle; these bands are now carried to the hnd barn or sorting room. 

They arc re-bulked here in Ae same way as befoi . . • When all the tobacco 
is in the storing room, the bulks are again opened and the bands being 
untied, the leaves must be sorted. They should be sorted into, i, long leaf 
dark, a, shoit leaf dark, 3, long leaf bright, 4. short leaf dark, 5, lugs, 
that is, all torn or dirty and very small leaves, red and bright, being band- 
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nd separately, and 6, green---8ix varieties in all. The sorting is most im- 
porunt ana requires strict supervision. Care must be taken that the 
coolies do not make unnecessary breakage in handling the leaves* They 
should be tied in bands from 15 to 20 leaves. These bands are again 
bulked and left in bulk till packed. The bright is divided into four varie- 
ties, should there be any golden leaf. Golden leaf is pure yellow* In this 
case you have 1, bright long leaf (that is, golden leaf), 2, bright short leaf, 
3, medium bright long leaf, 4, medium bnght short leaf* Lugs are often 
made into strips by ukingout the thickest portion of the stem midrib ; | is 
taken out, \ of the way from the tail of the leaf. It sometimes sells best 
in this form* 

‘*The tobacco is packed in hogsheads made of thin staves. The 
hogsheads are made 4 feet in height and about 3 feet in diameter for de- 
spatch to Europe, or else, after the native custom, in bales. The tobacco 
should be packed as dry as it can possibly be packed without l^eaking it. 
It is generally necessary to hang it again in a barn, the bands just slung 
across the stick, and fire it till sufficiently dry. If too dry the doors may 
be left open at night, nhen it will probably be found in the right order on 
the following morning. The bands are packed with the butts outwards 
and tails inwards. There are three li nes in each row, two with their butts at 
the edge of the hogshead and tails meeting in the centre of hogshead, 
and one in centre uf hogshead. The next row is commenced from the 
other side of the hogshead. When the hogshead is filled, it is pressed 
down with powerful screws and refilled till it can hold no more. It 
should contain qoolh of leaf as nearly as possible.** 

VI. IN OUDHf tobacco cultivation, according to the statistical returns 
of 1888-89* occupied 13,374 acres, showing a decrease of over 2,000 acres 
as compart with the area of the preceding year. Of the district areas 
Sitapur and Kheri appear to be the most extensive* 

VII. CULTIVATION AND MANUFACTURE IN THE PAN- 
lAB.—The area under tobacco in 1888-89 was returned as 60,566 acres. 
In 1883-84 as many as 85,400 acres were said to have been occupied 
by this crops io 1886-87, however, the area was reduced to 46,437 acres, 
whilst in the following year over 19,000 acres appear to have been added. 
The districts for whicti the largest areas were shown in the returns for 
1^8-89 were: Jullundur, Sialkot, and Lahore. A considerable portion 
^ the PanjAb tobacco crop, especially in the Lahore district, consists of 
the Kandahdri kind or that obtained from N. mstiem. Other varieties, 
mentioned by Mr. Baden Powell, Baghdadi The seed of this is 
very much sought after by cultivators, on account of the abundance of the 
produce ; it is not import^ from the place whose name it takes, but pro- 
bably came originals from thence. Noki^ so called from its pointed lan- 
ceolate leaves. Sambii, this is grown in the Lahore, Amritsar, and Sial- 
kot districts. Purbi, an expensive kind introduced from Bengal and 

r grown near Lahore ; it is chewed with pdn and betel nut, and is sometimes 
smoked. Baingani, with leaves shaped like those of the baingan (Sotenum 
Melongeaa). Surdtif a stroi^ and bitter kind, iniroduced from Surat ; the 
two last-named are rare. Other local names are giv^ for some of the 
above. All these kinds are prepared alike, by buying ig a pit after drying 
for a couple of days or so, and left to ferment. The oelt leaves are tied 
into bundles igaddiu the rest are twisted into ropes, the latter selling for 
one-sixth to one-eighth less than the former (Panjdb prod , 288). The 
following information r^ardtng the more usual methodiof cultivation and 
curing Copied in the PanjAb is taken from a report submitted to the 
Government of India in November 1873;— *Mt seems to be immaterial 
whether the land selected for tobacco cultivation is high or low, provided 

*N. 122^ 



Products oj India. 


403 


Tobacco. 


( 7 . F. DuMt) 


NICOTIAHA 

Tabacum. 


ample means for irrigation exist. In three cases onIy,--parU of the Siilkot, 
Lu^iina, and RAwalpindi districts,— are alluvial tracts selected. The 
freneral opinion is that alluvial lands are not suitable. Garden lands and 
•im 0 ra* or manured lands near the village sites, are almost invariably 
preferred. Irrigation, both from wells and canals, is practised, the plots 
tong water^ about once in every four days. Extensive manuring is 
requisite to success. Night soil, sheep and goat dung, stable litter and 
cow*dung, are used ; the older the better. An admixture of saltpetre in 
the shape of ‘ kalar * or ‘ reh * efflorescence is found beneficial. Upon 
proper irngalion and manuring the success of the crop depends.’* “ The 
sowing season commences in September. In most instances the seed is 
put into the ground during October and November, but in some places 
sowing continues till December, and in the Shdlmur, Multin, and Derah 
Ghdzi Khdn districts till January. In the Peshawar, Amritsar, and 
Riwalpindi districts, seed is sown till February. The transplanting takes 
place during January, February, and March, and the cutting during May 
and June and somrtimes in July. The plant is almost invariably cut 
down to the roots, and no second crop taken. The experiment of leaving 
the stems for a second crop has been tried in the Lahore, Gujranwdlah, 
Karndl, and Ambdla districts, but the outturn was exceedingly meagre, ! 
and it is not ronsidcred worth while to keep the land out of cultivation for 
the purpose. 1 he usual mode of curing is as follows:— The crop when 
ripe, when it turns red and yellow, is cut down and left on the field 
for two or three days. It is then stored in a place protected from the sun, 
either in a room or under ground, with layers of leaves (Bntea froa- 
dosa) or Ak, maddr leaves (Calotropis procera), and the whole covered 
over with quilts, in which condition it is left for a period varying from 
eight days to a month. The stems of the kakar tobacco are utilised, those 
of other kinds are rejected, and the remainder tied up into bundles and 
exposed to the sun for a short time In Derah Ghizi Khan the tobacco 
during the curing process is sprinkled with a solution of impure soda 
';Vf, gdr, and water. The object of this is apparently to gue it colour.' 
The following descriptions of local methods of cultivating and prepar- 
tnKarrn few the most oart. dcrivcd from certain of the District 
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ing tobacco are, for the most part, derived from certain of the District 
Gazetteers “ In the Karnil district tobacco is very generally grown in the 
villages, but mostly for private consumption only, except wpj^ ■? local 
peculiarities are esiicially favourable. The dm variety is almo.. exclu- 
sively cultivated, of which bugdt, surnali^ and kfioturt arc forms distin- 
guished by the shape of the leaf. The plant grows best in a nice loam> 
loiU neith« too stM nor too ope"- . A slight saline .mpr^n-UonratW 
improves the plant, and the water of bitter wdls, or of the dirty vi age 
ponds, is best. Canal water is too pure. S"? 

^Pbdriak, the tobacco of which is celebrated 

The seed is scarcely ever sown by the villagers, .ho otaain the young 
seedlings from the market gardeners of the towns, paying Ri-. for enough 
toplantan aero. The land is ploughed 
fully, and laid out in ridges some two inches high 

theWdlings being planted hall way up the «dge on e,t^ sute ’ ternately 

and about eteht inches apart, for if wat« lies ateut the stem, it iiyures 

the plant, fliis is done m imfgA or They are thw han^ater. 

ed with manure dissolved in water. &med manure is generally 

top dresring, as less is thtis requirrf. The a.i.ig of goats and shrop is 

the best, a^ old dry cow-dung mixed wth ashw. "^e field is 

every ten days or so, and the hoe is then freely usrf, so *? ‘J** 

earth about the roots open and the weeds removed. As 

they are sprinkled with rth or ashes to keep oft insects and improve the 
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flavcNir ; and the flowers are nipped off as fast as they appean The plant 
is ready to cut in /e^ )r asdth. The wholeplant is cut tn the momin^r, and 
left in trie fields for tw**r ty-four hours to dry Next day they are piled up and 
left to dry further. A hole is then dugf and the plants are packed into it 
covered up with dhdh (Bntea firoiidoaa) or dk (Cafotropia pmeim) lea\es’ 
and left to ferment for five to ten days. The leaves [pdi\ are then stripped 
and either tied up into hands {juH) or twisted into a thick rope They 
aret if necessary, further ferment^ , and are finally dried and kept for use 
When tobacco is wanted, the leaves are cut up and powdered with a*i 
equ-il weight of in a mortar After the plant has been cut, leaves 
sprout from the stump, and are picked and used by the poorer classes *’ 
\jCatndl Ga9§it$er), 

In the Hoshiarpur district tobacco is grown in small welUmanured 
plots, and requires constant irrigation. If following maize, m rotation, it 
can be sown as early as November, but it is often grown after wheat and 
barley (cut green), and it is then sown in February or March The earlier 
sowings npen in April, and the later ones iir May After being cut the 
tobacco IS left lying in the fidd for two days ; it is then buried in a hole m 
the ground for a week, and after being beaten with sticks is made into 
twists and sold. Three varieties are grown in this dislnct, vib , dest, gobi 
and dhaiura , the last-named is the strongest and most liked, and is sup 
posed to be good for goitre, and on this account is exported towards the 
(nils. Land suitable for tobacco fetches about Rao per acre, and if wtll 
manured yields three crops,— maize in autumn, wheat (cut green), and lastly, 
tobacco. 

In the Jhanff district tobacco is looked upon as the most profitable of 
all crops. Its selling price, per kandl, being nearly equal to that of sugar 
cane, while it occupies the soil for only three months. It does not requin 
any more manure or more frequent waterings, nor does it exhaust the soil 
to the same extent To ensure a good crop of an acr^d and pungent leaf 
the sod must be heavily manured, but another crop can always be grown 
after it, cither jovfdr or turnips, or even both. In preparing soil for to- 
bacco, four ploughings ought to be given, accompanied ^ four rollings m 
order to break the clods The manure is then spread. Sheep and goits’ 
droppings are considered best. On the wells near Jhang, where tobacco 
is an important crop, about 400 maunds of this manure are given to the 
acre After being spread and well mixed into the soil with two or three 
ploughings, the land is then rolled until all clods are broken The seed- 
bed naving been carefully prepared, the seed is sown broadcast, and 
covered with an inch thickness of fine manure, and then watered , during 
I the frosty months it is covered with grass. Transplanting commences m 
I the middle of phaf>an, 1 he transplants are obtained at the rate of fou** 

I annas per square cubit, or are raised by the zamindar himself. They are 

( waterea at first every three or four days, and afterwards only once a week 
• The first weeding and hoeing is given as soon as the plants have taken 
good root Two or three hoeings are given afterwards, and top dressings 
^ree or four times The roots are seldom manured. The breaking off of 
the young shoots from the stem {kallt hhanna) involves fnuch labour. As 
the plants ripen they are cut, small quantities at a time, hnd spread on thi 
ground fo* tnree days The leaves arc not then stripped off, but the plants 
are heaped on the ^oor of a dark room ^nd covered^ with blankets or 
ragdis, and remain thus for a week At the end of thd week the 
are stripped off the stilks, and twisted into ropes and carried off by the 
purchaser {7hat^g Gtiecftfgr) 

In the district of Deta Ismail Khan, two sorts of tobacco arc 
VIS., gindhfir and gatoba, the latter is a coarse variety, requiring but htlle 
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CM in cultivatfc>ft, and soUibir at about Ra or R-j a maund. Sindhat has 
S even wdl-sbaped leat. It gives much more trouble to cultivate, and 
Mils at R3 to R5 a maund.or for nearly twice as much astheother. About 
a third of the cis-Indus tobacco is exported. The Derah tobacco is mostly 
consumed in the tahsil. The people arc in the habit of mixing the garoba 
tobacco with Kandahdri tobacco (N. mstica), which is brought down by 
the Pamndahs and cods R8 of Rio a maund. The Daman people for 
the most part smoke this mixed tobacco. The garoba tobacco by itself is 
somewhat tasteless (Gas.. Darah Ghaai Khdn). 

Oaptain Harcourt. in his account of Kulu, Lahoul, and Spiti, gives the 
following information regarding the preparation of tobacco:— A seed-M 
having been carefully prepared, the sowing is peKormed by simply blow* 
ing the seed from the hand^ This is done in April or May, or later on, in 
the rainy season, when no artificial irrigation is required. The imgafed 
crop ripens In August, and the other in Septemb^ or October. When 
the ripe plant is cut down the leaves are twisted round it and left to dry. 
An acre, well prepared, ought to return 10 to 12 maunds of leaf. The 
selling price varies from 6 to S seers per rupee. The dry leaf has a very 
mild and pleasant perfume \ tobacco forms one of the chief imports in 
Lahoul and Spiti ; it comes from Kulu. The women in Spiti do not smoke. 

VIII. ClfL'^fVATION AKD MANUFACTURE IN BOMBAY.- 
The total area in this Presidency, utili^dfor tobacco cultivation in 1888-89, 
was given as 57*187 acres, which show& a decrease of over 30,000 acres as 
compared with the returns of the previous year. In his report for 1888-89 
the Director of Land Records and Agriculture attributes this remarkable 
diminution of area, affecting every district, to scanty and unseasonable 
rainfall, as also to the large stocks of previous years. The importation of 
foreign tobacco is also supposed to have contributed to some extent to the 
decrease. The best tobacco is grown in the Kaita and Khandesh district's. 
In the following year (i88q-qo) the total area was increased by 2t,ooo acres. 
Seasonable rainfall and the high prices which prevailed during the ivevious 
year are said to be the causes^ this increa.se. The Director also states that 
only in Kaira and Bclgaum is tobacco grown extensively as a field crop. 

Mr. O'Oonop in his report, p. 28, enumerates the more important ex- 
periments that have been undertaken to improve the quality ‘<^ mbay 
tobacco. In 1831 some American seed was tried for the first time » cord- 
ing to the instructions taken from Oaptain Basil Hall's account of 1 bacco 
cultivation in Virginia. In 1831 the local Government received from the 
Resident in the Persian Gulf a maund of seed of the finest toba-^co grown 
in Persia, together with full instructions for its cultivation. In iRjg Mr. 
Elphinstone, Collector of Ratnagiri, obtained successful results with some 
Shiraz and I^zeroon seed received through the Agn.-Horticultural Society. 
A crop was obtained of each kind during the monsoon, second crops were 
grown in the cold weather, the latter thriving the best. During the same^ 
year the Society distributed some Syrian seed. Numerous trials wwe madesj 
for some years with this seed and its produce, as well as with Persian seed, * 
under the supervision of Dr. Gordon in the Hewrah Botanical Gardens. 
The Persian tobacco proved to be too mild to suit the t«istes of the mass o 
the people. The Syrian totocco, on account of its greater strength and 
flavour, was much appreciated by native cultivators, and was readi'y 
bought up in thebazdr. It was, however, condc-^ned by London broker^. 

In 1887, some genuine Shiraz tobacco was sent •by Dr. Balfour, Ute 
Surgeon-General in Madras, for trial in the Bombay Presidency. The 
Cons^vator of Forests appears to have been the only successful grower, 
and his was pronounced by the Secretary of the Agri.* Horticultural Society 
as very superior. 
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In 1869. the Bombay Government distributed small supplies of seed of 
the Shiraz, Hav&nna, and other varieties to the Superintenoents Cotton 
Escperiraents, and to the Collectors of Kaira, Khandesh, Dharwar, and 
KarAchi for experimental cultivation. In most cases the trials were suc- 
cessful as far as the cultivation was concerned, but the produce was entire- 
ly spoilt owing to want of proper knowledge of the curing processes. The 
Shiraz, Havanna, and Maryland promise the best results. In Dharwar, 
the Superintendent of Cotton Experiments, although having plenty of ex- 
cellent seed for distribution, could not induce the rayats to cultivate it on a 
large scale, as they feared the exotic plant would m more liable to injury 
in the stormy weather which prevails about the time when *the leaf ^gii» 
to mature. In Khandesh the experiments were successful, and the Super- 
intendent was of opinion that tnese exotic varieties could be [mwn in 
Khandesh successfully and with little trouble pri^vided the rainfall was up 
to the average. The most important results of vials undertaken in this 
Presidency were those obtained by Mr. E. P. Robertson, Collector ^ 
Dharwar. In a letter addressed to the A^i.-Horticultural 5 ^iety of 
India in December 1B70, Mr Robertson wrote as follows r — “I have for 
two years cultivated exotic tobaccos, and have been making experiments 
in the hope of discovering some method adapted to the climate of this 
country for curing tobacco I afn convinced that the system of tobacco 
curing ordinarily in use in America and Cuba, is of no use whatever in 
this country. Here we have the dry air to contend against. The diffi- 
culty is to get the midnb to dry without making the tobacco quite brittle. 
If tne tobacco is packed in hands to ferment, with the midrib not quite 
dry, no care in tne world will prevent the tobacco becoming mouldy and 
bad. If the midrib is allowed to become quite dry, the tobacco becomes 
brittle and is condemned as useless. It is not useless however. Tobacco 
cannot be properly cured in this country till the midrib is quite dry.** In 
the following month Mr. Robertson sent to the Reygnue Commissioner of 
the Southern Division, Bombay, an account of several experiments made 
by him in curing tobacco, r rom this letter the following extracts are 
given In qll well-cured Havanna tobacco, the leaf, when ready, is soft, 
pliant, and kidlike } of course, it will become hard and brittle with ex- 
posure to the air, and especially to the hot air of this country, but if pro- 
perly taken care of, it is fit, with but little previous preparation, for the 
manufacture of cigars. The native-cured tobacco has the defect of being 
very brittle, and further, by the system of curing pursued, it has lost most 
of Its fragrance and good qualities. In 1865, 1 took a quantity of the best 
Neriad tobacco to England, and it was pronounced from its curing to be 
worthless. The point, therefore, is to discover some method by which 
tobacco can be cured in this country so as to be fit for the European 
market. The tobacco that I reared last year was cured by me according 
to directions given by OoloncI DeOoln. At first, while there was some 
moisture in die air, the tobacco began to cure vepy well in the tobacco- 
house, but soon the weather changed, and the dry air rapidly dried up the 
leaved and 1 was unable to proceed. To enable me, thfrefoie, to pack the 
leaves into hands to ferment, 1 exposed some of the tolwco to the night 
dews, and in the morning had it made into hands aboid twdve leaves to 
each hand# The dews, however, failed last year, and I had to cow 
the leaves with damp towels, and when moist 1 packed them into hands. 
This tobacco during mmentatbn became mbuldy owing to two caum 
/z/, that tobacco thus artificially damped is very diflScutt to deal with, and 
requires great and constant care ; znd, that tne centre stem of the leaves 
was not sufRctently dried up. 1 cured almost all the tobacco in this man- 
ner, but being disneartenea at its turning mouldy, notwithstanding great 
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care, I threw the balance away in the comer of a verandah room just as CULTIVATION 
it was. This year I a^in planted Havanna, Shiraz, Vtrpnian, Ohio, and Bombiy, 
Himilayan seed.*' "The seed alt came up well, especially the Havanna 
and the Shiraz, the plants being very large and vigorous, many of the 
leaves being fully three times the size of the common country tobacco of 
this district/’ " As I had planted my tobacco early in the season. May, 
it ripened early, and when ready for cutting, the weather was still moist 
and favourable. The first batcn was hung for three days rather closel} 
packed on bamboos in the open air to obtain colour, ft was then, while 
still soft, taken into the tobacco-house and hung closely packnl on barn- 
b^s. At the end of about the eighth day after being placed in the 
tobacco house, the tobacco was of good color, and had gone through a 
slight fermentation. Some was then made into hands of twelve leaves 
each, and placed in heaps to ferment. All proceeded well for a few days, 
but on examining it again 1 found that the tobacco had commenced to 
become mouldy all along the stem. Just about this time I happened to 
examine the tobacco 1 had last year, when dry, thrown aside in a heap as 
useless. To my astonishment I found this tobacco to be most pofectly 
cured, and as soft and pliant as possible. None of it was mouldy, and it 
was in exquisite condition and flavour. I therefore determined to leave 
the tobacco I H^d in the tobacco-house to dry. This I did . A few days, 
however, after it had quite dried, we had a heavy shower of rain, when the 
moisture in the atmosphere rendered this tobacco soft and capable of hand- 
ling. 1 at once made it into hands and placed it to ferment. The tobacco 
has been thus made up for s6me time, and not a single leaf is mouldy, and 
the tobacco promises to cure well and to be of good flavour. From the 
above 1 deduce the following important points with regard to the curing 
of tobacco in this country ;—r5/. If tobacco is to be cured properly, there 
must be no haste, and no attempt whatever at artificial moistening ; 2 nd, 
tobacco should never be made into hands to undergo fermentation till the 
centre stem of each leaf is perfectly dried up. This is a most ii^portant 
point, as if there is any moisture in the stem, the tobacco is certain to be- 
come mouldy, and a very little mould taints the whole leaf; jrd, that to- 
bacco when cut and hung and dry should be carefully kept till the next 
rains. It should then be exposea to the atmosphere. It will soon become 
soft and pliant. As soon as pliant enough to handle without bre'x^'ing, it 
should be made into hands of about twelve leaves each ; these shu’.ld then 
be put into heaps of about feet to 2 feet high, and left quietly to terment 
for about two months, at the end of which time the tobacco will be found 
to be peHectly cured. The heap should be occasionally looked at to take 
caic it does not get hot inside, and it would be well to cover it over with 
plantain leaves, or even to wrap it up in bundles of paper to keep out the 
mr. There is another point I would draw attention to, and that is, when 
the weather is dry, the tobacco when cut rapidly becomes dry, and it is 
diflicult to ol^ain colour. After several experiments I found the followinf^ 
the most successful method in the very dry weather. When the plants are 
ready ior cutting, cut them early in the day and place them on the ground, 
all close to one another, and leave them there till the next morning. Early 
in the morning turn them over and leave them thus exposed for a second 
day. The next morning early turn them ag^Un, and at about 10 to 1 1 o'ck>rk, 
after they have had some sun, bring them into the tobacco-house and place 
them in fieaps about nine inAies to one foot in height Leave them tor a 
day to ferment and obtain colour, turn the heap over next day, and as soon 
as the leaves arc of a good yellow colour, hang them from bamboos in the 
tobacco-house. It must be borne most carefully in mind that the operation 
of thus placing them in heaps in the tobacco-house to obtain colour is danger- 
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0US9 that t^e haaM require the greatest attention^ for the leaves being 
full of moisture rapidljf ferment* and become hot and mouldy; ther^ 
fore, constant watching is necessary* and no plant should be allow^ to 
remain after it has obtained colour* but should be at once hung up. It will 
while hanging, contifiue to obtain a fuller and better colour. Hang till dry 
and proceed as detailed above. The great points are to obtain a colour 
before allowing to drv ; to use no artificial method of moistening* to have 
patience and wait for the moist atmosphere of the next rains ; then to 
make into hands* and leave to ferment tor about two months. I venture 
to give the above results of my own experiments* hoping they may aid 
others and induce them to make further experiments, and at length we 
may* by this means, arrive at a simple and certain method of curing tobacco 
in this country fit for the European market. The present country method 
is of no use, and it is quite immaterial to the natives if the tob^co is 
mouldy, so long as it is strong and pungent. The method adopted in 
Cuba IS also one that does not suit this country, as there they have constant 
showers, and all the instructions, say— Avoid excess of moisture.* In this 
country* when tobacco is ready* we generally have a fine hot wind and no 
showers, and* therefore, we must wait till the monsoon. It is possible, how- 
ever, that in Guserat this delay might be avoided, and that an artificially 
damp moisture might be obtained in tobacco-rooms or houses by the use 
of wet kuskus or j<mas€r tatties.** 

In November 1871, Mr. Robertson sent various samples of tobacco* 
prepared by him, to Mr. Broughton, Quinologist to the Madras Govern- 
ment* and to Or. Lyon* Chemical Analyst to the Bombay Government, 
for analysis. Regarding a sample of Virginian tobacco prepared in 1869, 
Mr. Broughton remarks:—^* 1 rind it to contain three per cent of nicotine 
most certainly. It yields 22*9 per cent of ash* of which i9’67 per cent, 
consists of potassic carbonate. It thus appears that the specimen fulBis 
the conditions necessary to tobacco of good quality tP European smokers. 
On actual smoking the tobacco is good, though not of special excellence ; 
considered as an Indian production for the European market* it it a suc- 
cess. It only fault appears to reside in the airing. Three per cent, is a 
somewhat small percentage of nicotine for Virginian tobacco, which is said 
to contain ordinarily a considerably larger amount. The soil sent contains 
but little calcic carbonate* and is suitable foe tobacco cultivation.” 
Seven samples were examined by Or. Lyon, who imported as follows 
** 1 he first point to be noticed is the great general similarity in chemical 
composition which exist between the mineral constituents of the various 
samples of Shirax and Havanna tobacco. This resemblance is especially 
noticeable as regards the proportion between the basic constituents* vit , 
the potash, lime, and magnesia. The resemblance tends to confirm the 
inference terminating the 12th paragraph of Dr. Forbes Watson's report 
(1871) on the cultivation of tobacco in India* frt#,* * that tobacco plants 
grown from different seeds on the same soil will possess substantially an 
mentical composition as regards their mineral constituents.*** ** I would next 
draw attention to the re&tively large amount of chlorides in the tobacco 
(both Shirax and Havanna) of 1871. It is possible thgt this is due to the 
presence of chlorides in the manure* 8tc.* used. If sp* it affords a proof 
of the facility with which the tobacco plant alters its tbineral constituents 
according to the nature df the soluble matters present in the soil on which 
it ts grown* and ishowhig its susceptibility to treatment) holds out hopes 
of our being atile to improve the mineral constituents of the plant in any 
desired direction* .properly apportioning the soluble matters of the 
manure employed. I should think that the presence of chlorides in any 
large quantity in the plant must tend to lower its quality ; the presence of 
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alkaline chlorides, in all probability, confers saltness, not only on the CULTIVATIOIf 
tobacco itself, but also on the smoke, from their volatilisation. It would, Bombay, 
therefore, ap^ar advisable to avoid as much as possible the presence of 
chlorides in the manure to be applied to the soil. It is curious that the 
percentage of nicotine is smaller in the Shiraz tobacco of each year than 
in the Havanna tobacco of the same year ; and remarkable also that the 
nicotine is very much less in quantity in the tobacco (both Shiraz and 
Havanna) of 1871 than in the tobacco of any other year. This diminished 
percentage of nicotine in the tobacco of 1871 may be due to an alteration 
m the method of curing adopted. It is remarkable, however, that coin- 
cident with it we have a decided alteration, as shown by the increased pro- 
portion of chlorides present, in the mineral constituents of the plant. It 
would be worth while, I think, to conduct a few experiments something in 
this way. Samples of the same variety of tobacco might be grown on the 
same soil, under the influence of different manures subjected to the same 
process of curing, and then submitted to analysis. This appears to me to 
be a likdv method of ascertaining the best way of improving the quality 
of the tobacco. The curing process also might be varied with a view of 
ascertaining the effect of iterations in it on the percentage of nicotine.’* 

Mr. Robertson, commenting on these two reports, says : — “ Both Dr. 

Lyon’s and Dr. Broughton's letters are in my opinion extremely interest- 
ing and instructive to those interested in tobacco cultivation. Their analy- 
sis proves that the cminion given in Calcutta that the samples sent by me 
to tne Agricultural Society contained no nicotine, was erroneous. 1 have, 
in subsequent experiments made in 1871, on tobacco grown in the rains of 
1871, closely followed as to curing the directions given by Dr. Forbes 
Watson of the India Office. But I purposely continued from year to 
year to plant on the same soil, manuring it highly and using a very consider* 
able amount of ashes. Or. Lyon’s analysis, as, remarked by him, proves 
very clearly the truth of Dr. Forbes Watson’s remark in paragraph 12, 
page 6, of his report, as to the influence of acclimatisation on tlv* com- 
position of the ash. It will also be noticed how, year by year, nothwith* 
standing full manuring, the quantities both of potash and of nicotine have 
steadily gone on decreasing, till in 1871 none of the potash remained, and 
but little nicotine. These experiments are, I think, also a proof that as yet 
we do not fully understand the cultivation of tobacco in India, for tr < y have 
been made entirely on red soil, a soil not generally considered a** aitable 
for tobacco, and as irrigation was not available, the see^ were pUnted in 
May, and the crop was commenced to be gathered in September and 
October. That the red soil is well-suited for tobacco is clea. from Dr. 

Broughton’s remarks, vis., that the * specimen fulfils the conditions neces- 
saiy to tobacco of good Quality to European smokers.’ It appears evident, 
therefore, that tobacco ot good quality can be grown on common red soil 
if only the necessary condition of rotation of crop is atttended to, and if 
the s<^s are planted about the middle of May. This is somewhat im- 
portant, as tobacco is a very valuable and remunerative crop ” ** ! woulo, 
however, venture to remark that the experience 1 have gained after four 
seasons* careful attention of the subject is that, as regards curing tobacco 
for the European market, it is next to impossible to hope eve. tc cure it in 
this country at a profit for export to the European markets. To cure 
tobacco well, is, even if following the most simple methods, exceedingly 
troublesome, and requires ^ore care than na' ' will ever give to it, 
especially as by the native method with less trouble and care comparatively 
(when the trouble and care is considered as so much expenditure), as 
favcMirable a price can be obtained for their own tobacco in the native 
market as can be obtained for Indian tobacco grown for the European 
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market*^ In a report on some samples of tobacco grown and prepared at 
the Government Model Farm, Knandesh, Dr. Lyon writes Before 
commenting upon these analyses, I have, in the first place, to point out 
that very little is known as to the influence which the chemical composition 
of a tobacco has on Us quality and commercial value, and that it » futile, 
therefore, to attempt to draw any but very general conclusions as to the 
quality or value of tobaccos from the results of their analyses. Further, 
we know exceedingly little as to the influence which varying conditions of 
climate and soil have on the chemical composition of tobacco. It is there- 
fore, much better, 1 think, for the present at any rate, to regard analyses 
such as those under report in the light of experiments undertaken with 
the view of collecting data from vmich ultimately conclusions may be 
drawn on these and other similar points. We are now, as it were, only at 
the first stage of the enquiry, only collecting data, and ought to content 
ourselves with recording facts, leaving their interpretation until such time 
as enough analyses have been made, and data collected, to give reason- 
able ground for supposing that conclusions grounded upon them will be 
fairW correct.” 

In 1885 some samples of tobacco grown at Nadtad, in the Kaira dis- 
trict of Bombay, were forwarded to London by the Bombay Govern- 
ment for valuation, and a few extracts are here given from the reports of 
vanous well-known tobacco manufacturers in Great Britain : — 

In determining the value of this article, we require to take into ac- 
count the present value and supply of North American tobacco, as that 
we think would be its principal competitor for cutting or for roll. There 
is a plentiful supply of American for fillers, and the p* ces are low this 
season, and when such is the case other growths are at a discount. It is 
to be borne in mind, also, that the bulk of American is in the foim of 
* stnpts * which is much more suitable for our purpose than leaf. To com- 
pete successfully, therefore, with that gp*owth it would require to be fre«;h, 
clean, well cured, and dried, and to possess these tlK> qualities in addition, 
it must smoke pleasantly, and take a good drink of water ; in other word«., 
it must possess the quality of absorbing a sufficient supply of moisture to 
overcome the' cost and the duty, ana yield a profit when sold at a low 
price two or tlfree pence under the duty. We have tested the Indian 
growth on both these points, and find it deficient as compared with the 
American. There is another purpose for which it might suit, that is, as a 
fillar for cigars, but of that cigar manufacturers will be the best judgts” 
(Extract from the Report <f Messrs, Thornton PorteouSf Edmbttt^h). 

“ The stalk is too coarse and heavy for the narrow-shaped leaf, too much 
like Arrakan gp'owth to find a market here, but might possibly do so on 
the Continent. The cause of this is the use of inaigenous seed, and the 
only remedy the use of seed from Japan or Java, which carries^ a broail 
leaf on a thin stalk, and in good conaition is worth from 5^. to 8<f. per 
pound.” {Extract from Report tf Messrs. Rickard Lloyd and Sons, 
London), 

** The condition in which unmanufactured tobacoo should be sliippen 
from India is a very important point, particularly for tobacco suitable for 
spinning and cutting, and, unless the tobacco is carefully dried before 
packing bale or T^shead, the results are very serious indeed, ihe 
shipper suffers in value and disappointment, and the tobacco has a 
attached to it. We have seen what would hive been tobacco, h.ul tw 
drying been attended to, sold for export at id. per pouhd, quite unfit for the 
duty. The classification into size 01 leaf is very important, also colour and 
texture. There is another important matter, and that is the stemming* or 
withdrawal of the midrib after the tobacco is cqred, before the process ot 
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classification of after it. We think we arc correct in stating that 75 per CULTIVATION 
cent, of the tmpMation from the United Sutes is stemmed tobacro. ^ Bombay, 
Manufacturers who produce roll or cut prefer stemmed tobacco, unless 
when birds' eye is reouired, or the making of snuff. In curing tobacco for 
spinning or cutting there must be no fermentation . with tobacco for cigar- 
making it is somewhat different." « From the flavour and appearand of 
the sound leaves, we arc of opinion that the tobacco had been somewhat 
fermented after curinjg. The sound leaves had ve^ good colour for spin- 
ning, but quite unsuitable for cutting or cigars. The selection with regard 
to texture and sise of leaf had not been attended to. ^me of the leaves 
were suitable for cigars on account of texture." ** Looking at the sample 
as a whole, we would describe it as ‘ nondescript/ The burning pro- 
perties were veiy defective, the stem or midrib too fleshy or thick in com- 
parison to size of leaf. We worked up the samples into roll, but the results 
were veiy unfavourable, the taste and flavour being very objectionable. 

In growing tobacco it is desirable that the planter or cultivator should 
have a specific obj^t in yie^, t.^., if his intention is to export his product, 
or to manufacture in India. Should he decide on exporting to the United 
Kingdom, it will be requisite for him to fix on producing tobacco suitable 
for either spinning, cutting, or the making 01 cigars. This arranged, 
select the most suitable seed, adapting the soil so as to produce a leaf 
with all the necessary qualifications, when the plant is matured, cutting 
and curing, or drying, after the American manner, if for spinning and 
cutting, and after the Cuban method for cigars. The importations of 
tobacco from the United States (for spinning and cutting) into the United 
Kingdom, and for cigars from Cuba, Mexico, United States of Columbia, 

Germany, and Holland, have to be feared by the I ndian grower, he has 
to face all this competition. Still we think he w'll obtain a share of the 
business, provided ne complies with the necessary conditions and is pre- 
pared to adapt himself to circumstances. The questions of proper dr\ing 
before shipment, the classification of length and texture, and colour, 
freedom from dirt, sand, and fermented flavour, and the withdraiiPal of the 
stem after curing must all be carefully attended to in order to success." 

** We have since learned that a very large proportion of wrappers, or out- 
side covers for cigars, are imported into the United Kingaom with the 
stem taken out or stemmed. To make tobacco-growing in It 1 1 a suc- 
cess in ten years the Goverment should engage thoroughly >ractical 
Americans to instruct the cultivators, teach them how to grow, and how to 
cure, and see that their orders are strictly carried out ; this applies to 
tobacco for spinning and cutting ; the Cubans for tobacco for cigar-making 
otherwise the position will not be much better fifty years hence " (Extract 
from the RoOori of Messrs, y, tst F, Bell^ Glasgow). 

" We believe that nothing can be done with the Indian tobacco in this 
country so long as the native seed is used ; we should suggest that seed 
should be used and obtained from the ' Fostenlander ' district of Java, ^ 
from British Honduras, which, in our judgment, arc likely to produce 
goo 4 results in Indian soil. There is a large consumption of tobacco 
grown in the Dutch colony of Java, which might, we believe, be partly 
supplied from India, if the same seed be used, and the same care in culti- 
vation be exercised ” (Extract from ths Report of Messrs, Sales, PoVard 
tsf Co,, London), 

KHiNDESu.-»Tobacco Vas grown in KhdtiUesh as early as 1660, and 
spread thence to Gujrit. Its area in 188S-89 was given as only 2,^22 
acres, and its export is now insignificant. So much has the local tobacco 
fallen ^ by caridess Ullage, that it is now almost set aside for the exotic 
Virginian and Shiraz hybrid. This was introduced as an cxpenmeni in 
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1860-70 by Mr. Fretwoll, Supertntendeot of the Model Farm, The two 
“ seeds were accidentally mixed together and the present crop is a cross 

between them. The Havanna seed was also tried, but was found too 
delicate for the cliitiate and was given Up. The local tobacco is considered 
very inferior to the mixed variety both in strength and flavour. Nest to 
the alluvial soils, which are very limited, the grey soil on the sites of 
deserted villages is the best for tobacco. Failing this» black soil is chosen 
though light red is in some respects more suitable. In the grey soils of 
village sites very little manure is wanted. After more than one crop has 
been grown, an occasional dressing of old farm-yard manure is used. 

Irngation, though objected to by some, is, in Mr. Fretweira opinion, 
especially in the ary east, necessary, not so much for the growth of the 
plant, as to bring the curing season more the middle of November when 
the air is still moist. Tobacco is generally grown in small plots of not 
more than one.eighth of an acre. The sowing season lasts from June to 
August, but is sometimes delayed til! October. Twice during growth, the 
suckers are removed, but this is usually very carelessly done. In a native 
field, nearly all full-grown plants have suckers, rivalling the parent stem in 
luxuriance, and they flower both on the stems and suckers. The cultivators 
seldom show any signs of an attempt to limit the number of leaves. For this 
reason the leaves are not properly developed, and their strength and flavour 
never come to perfection. TW cutting lasts from November to February, or 
about five and a half months from the time of sowing. At the time of 
cutting, the lower leaves are usually faded add yellow, the central ones in 
prime condition, and the upper ones unripe. Generally, the whole plant 
IS cut and the flower-buds nipped, leaving a few inches of stem which 
again throws out fresh leaves. But these are worth very little and are 
seldom gathered. The Kunbis, from a feeling against destroying vege- 
table life, do not -cut the plants themselves, but employ Bhtls and others 
to do.it for them. A few of the better husbandmen, .«fispecia1]y among the 
Musalmans and those near the Government farm, pluck the leaves singly^ 

Adbording to the common way of curing them, the plants, as they are 
cut, are laid in Vows on the ground until theleaves lose their brittleness and 
become limp and flaccid. They are made into bundles, erhds^ of four or 
five plants each and brought to some convenient place for drying, very 
often to the roof of the owner’s house, and laid in dose overlapping ro^s. 
When the colour of the leaves has begun to change» the rows are turned 
over, and this is done several times with many sprinklings of water till all 
are of nearly the same shade. At this stage, about tv^enty-five small 
bundles arc made into large bundles, jutiis, tied together with a few fibres 
of the root of the pains (Botea frondOsm) tree, sprinkled with water, stacked 
and covered with gunny cloth or rosha (Andropogon Schoanathus) g^ass, 
and loaded with heavy stones. To equalise the fermentation, every third 
day the bundles are turned, watered, and rebuilt. This water sprinkling, 
^ made necessary ^ the dryness of the climate, destroys the finer qualities 
of the tobacco. The process of curing is entirely performed in the open 
air and takes from five weeks to three months. The paft near the stem is 
always mouldy, and the rest varies from the proper fa^n colour to deep 
black. Much is absolutely rotten 

Blackened tobacco, tho^h useless for any other pi^pose, is generally 
preferred by the natives. 11% present method of curing must continue, 
unless^ by the help of» irrigation, tobacco is Sown in Juife and cut in Noi^ 
ember» and a drying house is made under ground and Covered with thick 
thatch. Even with this care, the wind will probably be too strong^ to allow 
leaves to grow perfect enough to be made into cigars. The only im^v«^ 
ment in curing, introduced on the Model Farm, is the cutting out of the 
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stem. The average acre cost of tillage (in 1880) varied from R30 to R3S, CULTIVATIM 
and the outiurn from about R144 to Ra5o {Bombay Gaa,. X!I.t 16$), In Bombsf* 
In Nasik no well-to-do Kunbi will grow tobacco, because, as it is said, 
his aversion to destroy life will not permit him to nip off the flowering 
shoots. The cultivation is generally entrusted to Bhils or Kolis, who are 


„ . ..... wma# ana alter a fortnight spnnkleu 

with water, sometimes mixed with the sap of mango-tree bark or the juice 
of a coarse grass called surai^ and packed in underground pits, or, if the 
quantity be large, stacked closely in the open air for dght days. This 
heightens the colour of the leaf and improves its flavour {Bombay Gaa.^ 

XVLt toi). 

Hove, in the account of his tour in Bombay (1787), page 113, thus 
describes the mode of cultivation and preparation of tobacco in Cambay at 
that date The tobacco plant is of the same species as that cultivated in 
the West Indies. The soil is partly a light white clay, but the greatest 
part consists of a soft sand. The seed ts sown under cover in baskets 
as soon as the first rain has fallen, from whence they transplant it about 
3 feet from each other. Two months after these plants were set, the tops, 
except thoise vihith were intended for seeds, are cut of! so as to give to the 
leaf a more vigorous growth. The leaves begin to turn yellow about October 
and are plucked off as they ripen and are suspended in shady places to 
dry. Those that are plucked at this time of the year (April) are the late- 
ral shoots which are taken oflf as they arrive to a tolerable size, and are 
laid into barley straw where they acquire the yellow colour, when they are 
dried like the former. They besprinkle them with a kind iA syrup not un- 
like treacle, which is extracted from the juice of the Borusns and Coryidia, 
which gives them a particular flavour, and by the moistness they are enabled 
to spread them in small packages in their natural form, and press them 
lastly down between two ooards by the help of stoiles, in which stite th^ 
are expected to Surat and Bombay markets.” ** The price of tobacco is 
monopolised by the Company’s brokers; therefore it is not wall known 
to any persons but themselves. The Nabob is entitled to the half of every 
produce, but commonly leaves the poor farmer only the fourth .Mrt.” • 

IX. TOBACCO In SIND. — ** This plant is grown in the khamj season. COLTIVATlQIf 
The first crop is called yVifrt, the second is gathered about a month later, ^ 

and is inferior ; its name is Bauii, or Bojara* There are several varieties 1 
The chief are, ist. Shikar puri, of which there are two kinds, Talkh (bitter) 
and Mittho (sweet); 2nd, Sindu a dark and inferior article. All the Sind 
tobacco is sweated in cocks, and covered with mats, preventing the access of 
air. Hence its inferiority, when compared with American ” (/>r. Stocks)* 

X. CULTIVATION AND MANUFACTURE IN CENTRAL cUtmATIM 
INDIA.— Or. R. H, Irvine, late Residency Surgeon, Qwalior, g^vee thcii ha SlS?** 
following description of the famous Bhilsa tobacco and the mode of culti- 

vating it **The field has been celebrated for above one hundred years 
for producing this superior tobacco. It is. situated eastward of, and ad- 
joining to, the wall of the town of Bhilsa, and is completely enclosed by a 


ground is ^piously manur^f nearly the whole ot the town manure being 
ploughed into the ground previous to planting out the tobacco plants. 
The manure is a compost of cow-dung, horse and sheep-dung, straw, fire- 
ashes, and general refuse, amongst which must not be overlook^ the baked 
clay of broken earthen pots. This field alone produces the superior tobacco, 
though that plant is extensively cultivated ol the ordinary quality round. 
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the town. The fine produce of this field is not to be^ bought. The soil is 
not alluvial, being far removed from any nuilak or river. Besides the im- 
mense quantity o 7 manure supplied^ the plants are carefully weeded and 
thinned out, the strongest only left ; the flower-buds are nipped off, saving 
the few allowed to remain for seed; and five or six leaves are the utmost 
extent allowed to remain on the plants. The seed is never chang^. The 
soil appears to consist of dAbris of various kinds, and stiff loam, in nearly 
equal proportions. The ddbris is chiefly the remains of substances in the 
manure, small pieces of red and black earthenware and carbon ; also of 
small pieces of kanknr (calco-siliceous concrete, effervescing slightly with 
acids), and pieces of compact felspar and black schorl. The other half, or 
elutriated portion, is a stiff dark coloured loam.** The presence of the 
carlxmate of potash is doubtless owing to the large quantity of wood- 
ashes contained in the manure applied. The chief, if not the only cause, 
of the goodness of the tobacco of this single field is the very earful and 
high cultivation applied.** Mr. O'Oonor savs that in Central India, 
tobacco is grown on high, wefl-plouehed lands. The leaves in the pro- 
cess of curing are sprinkled with earth containing rsA salts, and that the> 
are also sometimes steeped in tobacco-water. A second crop is frcquentl> 
taken from the stems left after the first crop has been gathers, and 
the yield is said to be abundant. In Malwa, rusa grass (Andrqpogoo 
SdKBoantlius) and madar leaves (Calotropia gigantea) are us^ in the fer- 
mentation of tobacco, and are supposed to improve its flavour. The grass 
contains an aromatic volatile oil, and the madar leaves an aend principle, 
both of which are approved by native taste. 

XI. CULTIVATION AND MANUFACTURE IN THE CEN- 
TRAL PROVINCES.— The area under tobacco in these Provinces (ex- 
elusive of the Feudatory States and Zamindaris) was stated to be 19,649 
acres in 1888-89. The plant is cultivated in small patches in the vicinity 
of nearly all the villages, and the whole of the prodtige is consumed locally. 
The .seasons for sowing and cutting vary in different districts. In Nar- 
singpur the crop is harvested exceptionally early, vis., in October. In other 
districts the alems are cut usually in February and March. The curing is 
done in a very rough and primitive fashion. The average yield in these 
Provinces is stated in Mr. O’Oonor’s report to be about soolb to the acre, 
and the price from four to twenty pounds per rupee according to quality. 
The well-to-do classes mostly use imported tobacco. 

XII. CULTIVATION AND MANUFACTURE IN BERAR.- 
According to statistical returns tobacco occupied 15,760 acres in 1888-89. 
This shows a great falling off compared with the extent of its cultivation 
dunng the preceding year. The fluctuations observed in the returns for 
previous years are mainly to be accounted for by the varying character 
of the seasons. At present Amraoti is the largest tobacco-growing dis- 
trict. The quality of the tobacco is poor ; and most of It is consumed 
locally. Or. Lyon analysed a sample of tobacco from the Buldana dis- 
trict with the following results 

Potash. . • • 1*73 

Chloride of potassnim • . I5*8a 

Oxide of iron and alumina i3'3i 

L'me 

MaxBCsia a . 5*99 


Carbonic acid , 
Sulphuric acid 
Silica . 
Phosporic add 


Porcentage ol asth 
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Commenting on thie analysis^ Or. Lyon says “ The market-value of 
tobacco depends very^ much on iklicscy of flavour and aroma, points not 
appreciable by chemical analysis, and on which the influence of the 
methods of curing or drying adbpt^ is not yet made out. It is hence not 
only very difficult from an analysis alone to give an opinion as to the 
quality of a tobacco, but idso even more difficult to suggest the proper 
remedial measures for inftfiority of quality. I may, however, state trat 
except in showing a slight deficiency of soluble extractive, the proximate 
analysis of this tobacco ^ves no indication of inferior quality. The 
analysis of the mineral constituents or ash shews, however, that the tobacco, 
like most Indian samples, contains less potash and more lime than the 
finer American tobacco.^’ It would, therefore, appear that manures con- 
taining potash salts might be advantageously employed in the cultivation 
of this tobacco. The following information is taken from 0 *Oonor's 
report:— *• In Berar, as in the Central Frounces, the average return per 
acre is very poor indeed. In West Berar a rayat is satisfied if he gets soolb 
of cured leaf to the acre. In East Berar the yield is better, but still very 
poor. The highest recorded yield amounts to 5oofl>, but the average is 
mile moire than half this, via., a58ib. The yield might be greatly in- 
creased by liberal irrigation and more care generally. Prices vary greatly 
according to ^^ality and other circumstances.*’ ’'The average price is 
stated at from 3 to 5 seers per rupee, or from one anna and seven pie 
to two annas and eight pie per pound. There is hardly any competition 
in the trade in tobacco.” 

XIIL CULTIVATION AND BiANUFACTURB IN MYSORB 
AND COORG.— The following information regarding tobacco qperatbns 
in Mysore is taken from Mr. O’Oonor’s report, and from the Gaxetteer. 
Tobacco is grown on land where and other similar grams are culti- 
vated. Arid sandy soil is preferred, though black soil is sometimes utilised. 
The seed is sown in June or July, ».«„ after the early rains have commenced. 
The seed-beds are prepared in the vidnity of wells or other sources pf water 
supply. The seeds are sown mixed with dung, and after being pressed 
down smooth with the hand and watered, they are covered with mats or 
with the leaves of the date-palm. When the plants come up the coverings 
are removed. If the plants are wanted quickly more dung is given, and 
all weeds are removro. The seedlings are transplanted into Mds pre- 
viously prepared by frequent ploughmgs, and manured by cattle and 
^eep. The plants are placed in holes 18 inches apart and are filled in 
with a mixture of red earth, sand, and dung. As this is the rainy season 
artificial watering is not usually required. The plants are topped about a 
month and a halt after having been set out, six or seven leaves only being 
allowed to remain on each stem, and the suckers are removed. The 
plants, which ripen between November and January, are cut down to 
within four or five inches of the ground; the stems aie then split length- 
wise, each portion carrying three or four leaves. These half stems are theie 
strung upon a line passed through their lower ends, and for twenty days 
they are exposed to sun and air. Every third day are turned, and 
sliuuld there he rain they must be covered with mats. The tobam is then 
taken into a house and arranged in a heap. After being turned four or 
five times, three days intervening betueen each operation, the tobacco is 
considered fit for sale, and i^ mm up by the merchants into bundles which 
include the stems. ** The Battadpur tobacco has the reputation of being 
the best in this Province, the red soil on which it is grown is much superior 
to that round Bangalore, and the sample of the tobacco sent to Mr. 
Broughton was pronounced by him to be richer in potassic carbonate than 1 
many of the native specimens which he had tested. A plentiful supply of | 
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the ashes of plants and of wood, stated by him to be required for manure^ 
can also be easily procured hom the jungles in the immediate neigh- 
borhood *’ (Leitii' from OjBicioHng CommTssiontr^ Nundydroog DisineL 
dated February A tobacco produced in the Periyapetna taluk oi 

the Ashtagram division is also saia to be of vef^ superior quality. The 
climate, however, of Mysore is on the whole conskferecl to be unfavourable, 
owimi to the dryness of the atmosphere during the critical time of curing. 

Tne following interesting description of the cultivation and preparation 
of tobacco in the nei^bournood of Seringapatam is taken from Buchanan’e 
^ourn^ through Myeore and Canara, Vol III., 441 (1801) 1^ 

** Tobacco IS cultivated not only in gardens, but also in rice-land and 
dry fields. In the first and last cases, the cultivator pays the usual rent. 
Wnen it is cultivated on rice-land, the State nts one-half of the produce. 
In the month preceding the summer solstice, tne field is ploujgfhed fourteen 
or fifteen times. In the month following, furrows at the distance of two 
cubits are drawn throughout the field, and are filled with water. In these, 
young tobacco plants from the seed-b^ are placed, at nine inches distance, 
and a little dung is put at their roots. The young plants are then covered 
with broad leaves, and for four times are waters once a day. These 
leaves having been removed, the plants for three times get water once in 
four days ; and even again on the twentieth day, should the rainy season 
not have then commenced. At the end of the month the whole field is hoed, 
and the earth is thrown toward the plants in ridg[es. At the end of the 
second month this is repeated, and at the same time all the leaves, except 
from six to nine, are pincned from every plant *, and all new leaves, that after- 
waids shoot from the centre, are once in eight or ten days remov^. When 
it begins to whiten, the tobacco is fit for cutting. After having been ait 
to the ground, the stems are allowed to lie on the field until next day, 
when they are spread on a dry place, and exposed to the sun. Here the 
tobacco remains nine days and nine nights. On tha tenth morning some 
grass is spread on the ground ; on thi.s heaps of the tobacco are placed, 
and tfie roots are turned towards the circumterence. The heap is covered 
with straw, arid pressed down with a large stone. In these heaps the 
totecco remains for nine days. The stems are then removed from the 
leaves, of which from six to ten, according to their tixe, are made up into a 
small bundle. These bundles are again placed in a heap, coverkl with 


bac^ la spread out all night to receive the dew. Next day the heap is 
rebuilt, and this process of heaping, squeezing, and spreading out to the 
dew, must be in all performed three times ; the tobacco is then fit for sale. 
The larger leaves ol this tobacco seem to me to be well cured for the 
European market, being not so dry as usual with that cured in India, but 
• moist and flexible. For three successive years, three cfops of tobacco may 
be taken from the same field : but before a fourth crop some other article 
must intervene for at least one year ; and after this plant, even in gardens, 
no second crop is admitted.^ 

NATIVE AND EUROPEAN PREPARATIONS OF TOBACCO. 

Very little has been written on^the iub}e9t of the various preparations 
of tobacco intended fbr coneumptievr hv the natives of India ; the following 
information extracted from a few well known works will, however, give a 
general idea as to the composition of the tobacco mixtures in common use. 
Grierton, in his Bihar Peasant Life^ thus describes the preparation of 
tobacco in that part oC Bengal :~The tobacco is crushed by a beam act* 
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ing as a lever and supported on pillars. At the lower portion of the 
tmni is fixed a peg whtcn» when the beam is lowered» crushes the tobacco 
placed in a hollow below. The fragments of tobacco are collected by a 
Droom^ and sprinkled with water ; and afterwards made up into balls of 
different sixes* Tobacco intended for chewing is called khaint, turti, or 
dokhta in Patna) ; tobacco for smoking is known as ptdwt or ptui ; and 
snuff is called udx or ms, Tobacco which is spiced or scentea is known 
as khambira or khamvsira ; sdda is plain tobacco ; and a mixture of the 
two is called doras or darusa. The principal spices used in Bihar for mixing 
with tobacco are chhartla, su^and^wala, and st^and^kokila^ 

Mr. Baden Powelli in his Panjdh Products^ says Every kind 
of tobacco is either ‘‘ halka **or ** phtha^* that is, weak or mild ; and kaura^ 
which is superior, strong, and pungent. Tobacco-buyers test the strength 
of tobacco by placing a oit on the tongue, and seeing whether it produces i 
any irritation. Strong tobacco is heavier than mild. *’ According to Dr. ' 
Dymock the gdrdku which is used in the hukah is a mixture of tobacco , 
and gdr in equal proportions. This substance has the appearance of an > 
extract ; when required for use it is broken into fragments and packed in ' 
the chilam, and ignited by placing on the top a layer of burning cinders ^ 
or of rice balls specially prepared for the purpose.* The foltowing in- ! 
gredients are mentioned by Mr. Baden Powell as being used in the pre- ; 

P aration of the khatnira smoked by the wealthier classes in the Pan jib 
'reserved apple, gulkhand (9onserve of roses), panri (the driM clip- 
pings of pdn leaves) muskhhdla (a scented wood), sandalwood, ilacht 
(cardamoms), hhesra (the arak or essence of the flowers of Pandanna), 
kokatiber (wild jujubes), and occasionally the pulp of the pod of amaltds, 
(Cassia Fistula). A cheaper kind is made merely with sandalwood, wild 
ber fruit, and gugal gum ^alsamodeadroo), and sells as cheap as 7 seers 
per rupee. The real kkamira is sold by the jarful, not by weight. 
The snuff used in the Panjiib is made of noki tobacco pounded; the best 
comes from Kabul, Kandahar, and Peshawar. 

The tobacco us^ in the North-West Provinces ror chewing and eating 
is all imported from Oudh, and is sold in the leaf at from ten to fifteen 
rupees a maund ; it is bought in the raw state and prepared by the pur- 
chaser ; that eaten with pdn is a decoction prepared by boiling the leaves 
in water after carefully separating all the stalks and fibres and cleaning 
the tobacco from all impurities. After being twice boiled and allowed to 
stand for twelve hours, the water is drawn off, and, after being thickened 
with perfumes, is evaporated until it assumes the consistency of paste. 
The second, or inferior kind, which is eaten alone or with pdm, is merely 
the dt y leaf well saturated with water in which the stalks and fibres have 
been ooiled. In the Moradabad district tobacco for smoking is usually pre- 
pared in three ways. Th^ best sort consists of half tobacco ana naif 
molasses. With cheaper sorts a considerable quantity of rdk, an impure 
carbonate of soda, is mixed, and the proportion of molasses is dimi-^ 
nished. The flavour of inferior tobacco is said to be much improved by 
the addition of rdk, 

Indian Cioars.— During the last twelve or fifteen years there has been 
a steady improvement in cigar manufacture, both as regards make and 
cuality. This is mcn^ especially the case in regard to those prepared in 
the Madras Presidency. It must have taken a coninderable time to acquire 
a taste for the old style of ' trichy ’-*a coarse, black, briny cheroot with a 
hollow reed inserted down the centre to enable it to draw properly. The. 
present representative, with its carefully selected wrapper of thin glossy | 
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t||PAJA* leaf, is so far saperlot as not only to have replaced the Manilla, which used 
to be the fashionable smoke in India, but is gaining, as statistics wilt show, 
iBfHaa a reputation in Eur^. There are at present nine factories for the manu« 
fadure of cigars in Trichlnopoly, and one in Malabar. 

Dr. Short! thus describes the native mode of manufacturing agm in 
Southern India «**The Indian dgar*fflaker, like all other Indian artisans, 
works with very few tools. To turn out the most approved cigars, he 
needs only a small board, a pair of scissors, and a smooth stone, weighing 
5 or -6 pounds, to serve as a pounder. He first tears off the midrib, out 
of a parcel of leaves, which he sorts at the same time in two heaps. One 
of these cimtains the best leaves reserved for the covers, and those unfit 
for that purpose are put in the second heap, and are used to fill the inte* 
rior of the cigars. Then a roll is made of the leaves intended for the cover- 
ing. By this means the wrinkled leaves are stretched and made even. 
The roll is then beaten with the pounding stone to flatten the veins and 
further to stretch and stiffen the leaves, mich, after this process, come out 
of the roll in bands as neat as fresh paper. The cigar-maker then takes 
up one of these bands and cuts out a crescent about 8 inches long and 2 
inches broad at the centre : meanwhile his assistant takes up a few of the 
leaves, unserviceable for the covering, and gathers them into a rough cigar, 
which he covers with a coarse wrapper of tobacco. This is the core. The 
cigar-maker takes up one of these cores and by rolling it between the 
palm of his hand ana the board, gives it a neat appearance. Much of 
the drawing qualities of the cigar depends on this stage of the process. If 
the core be very irregular, a little extra pressure will make it appear even, 
but the air passages will, at the same time, be choked. If tne core be 
properly made, very little rolling is enough to give the cigar a neat 
appearance. When this is done, tne outer covering called the robe is put 
on and the end is pasted. In cheroots both ends are then trimmed with 
the scissors, but m the Havanna-shaped c^ars one end being conical 
does not require further manipulation. A cigar-maker and an assistant 
can rolj from 500 to 1,000 cigars in a day of et^t hours, and they are paid 
from 12 annas to R3-8 per thousand, according to the finish and the 
form of the cigars. Except for some qualities of Pondicherry cigars, no 
substance whatever is used in Southern India to improve the quality of 
tobacco. But for Pondicherry cigars the water contained in tender cocoa- 
nuts is said to form a valuable sauce, which is the technical name of the 
stuff used in preparing tobacco for cigar-making. 

Dr. Shortt states that snuff is largely prepared at Masulipatam in the 
I Kistna d^trict, and is exported for sale all over India, chiefly to Calcutta, 
where it is re^ily bought up by Jewish, Armenian, and Arabian mer- 
I chants for export to Persia and the Arabian Gulf. It is made of the best 
} tobacco produced in the district ; the mode of preparing it is as follows 
The leaves are cut into halves and the stem entirely removed. One half 
• is dried in the sun and pounded into a coarse powder and the second half 
is boiled twice in salt water, and the juice extracted is used again in the 
place of salt water with a fresh supply of tobacco. When the juice 
becomes rather thick and gummy, it is poured into a big pot and left lo 
The tobacco powder is now put into laig^c chatties and the juice, 
with which a little brandy has been mixed, is pjiired over the powder, and 
the preparation is allowed to stand for abput a week. The snuff is then 
taken out and put infto English wine bottles* and it is ready for exportation. 

•‘In both the upper ana lower Carnatics^ taking snuff is much more 
common than In Bengal : indeed, I have never been in a country where 
the custom was more prevalent. Smoking, on the contrary, is in great 
disrepute. The hooka ts totally unknown, except among Mussulmans. 
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The lower classes smoke cheroots, or tobacco rolled up in a leaf ; but a 
Brihman would lose caste by such a practice, and it is not considered as 
becoming, even among the richer part of the Sudra tribe {Buchanan, 
through Mysore and Canara, /., 5a). 

An interesting account of tobacco is given in a report published' in con- 
nection with the Colonial and Indian Exhibition of 1886. The following 
extract regarding' the manufacture of cigars and other preparation, of to- 
bacco is here quoted : — 

In the Colonies cigars are made almost entirely by hand, and in Eng- 
land the same rule prevails in regard to the best qualities ; but the poorer 
sorts are formed in moulds. The chief advantage of the better mode of 
manufacture is that comparatively little skill is required in forming the 
cigar into the necessary snape. and it can be done by young girls possess- 
ed of but little experience. The drawback is irregularity in the conmres- 
sion of the cigar, and consequently uncertainty in the burning These 
cigars are generally made of the more common leaf, vtz., German fillars 
with Japan or Java covers or wrappers, and they enter into competition 
rather with smoking or pipe tobacco than with foreign cigars. In the 
manufacture of the latter the West Indian and other Colonies possess the 
advantage of being the owners of good raw materials, and if the quality 
can be inkproved, or even maintained, there is every reason to expect a 
prosperous future. It is hardly creditable to Britons over the sea that 
they should be so largely dependent on Manilla and Sumatra for supplies 
of cigar wrappers, and that the best cigars in Britain should be of foreign 
origin. As soon as the cigars are formed they go to the sorter, by whom 
they are classified according to colour. They are then tied in bundles, 
forced into boxes, and set to dry in a warm room. The English cigar 
manufacturer has to lose the interest on the duty from the time the leaf 
is taken out of warehouse until the cigars go into consumption. He has 
also to go to the expense of grinding his stalks, which are practically 
worthless as an article of commerce, before he can obtain a return of the 
duty paid upon them. There are few articles of daily consumption so free 
from adulteration as the cigar. Attempts have been made to imitate the 
well known Havanna flavour by artificial means, but the result has not 
been v^y satisfactory. 

The manufacture of pipe tobacco for English consumption is, with the 
exception of a few fancy sorts, entirely in the hands of British manufac- 
turers. Very little skill is required in this trade, but great ingenuity has 
been displayed in the various machinery for saving labour, both in cutting 
and spinning. It may be remarked that Australia and the Cape are both 
^ite abreast of England in the adoption of machinery. In the United 
Kingdom the law does not permit the use of any ingrraient except water 
and acetic acid in cut tobacco ; and water, acetic acid, olive oil, and essen- 
tial oil for flavouring, in roll and cavendish. A few years ago a strong 
demand set in in favour of highly flavoured tobacco, and smoking mixturew 
composed of flavoured cut-cavendish and ordinary cut tobaccos were 
largely 'used. This demand has now become considerably modified. 

••Twenty or thirty years ago the working classes in this country for the 
most part smoked cut tobacco. The fashion may now be said to have 
changed in favour of roll ; this is due largely to a somewhat unfortunate \ 
competition which set in a {ew years ago. For a considerable time the • 
retail price had not vafied and the public had beebme accustomed to it. I 
When circumstances absolutely rrauired an advance in price, certain 
traders endeavoured to meet the difficulty by causing the leaf to absorb 
more water. The competition then really became one as to how Much 
water tobacco leaf could be made to absorb, and inasmuch as a rich leaf 
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was more liable to decompose in the presence of water than a poor one, the 
tatter came largely into use In the meantime a few l£^e manufacturers 
continued to maintain their quality, and raised their prices, and to protect 
themselves, sent out their cut tobacco in packages bearing their own labels. 
The result was that this class of tobacco became a favourite amongst the 
middle and lower middle classes, and cut tobacco, apart from that sold in 
manufacturers’ packi^es,ha8 been larmly superseded by roll. Formerly 
cut tobacco was confined almost exclusively to three classes, vts. ; (i) 
Bird’s eye, which was generally understood to represent a light leaf, and 
included the stem ; (s) Returns generally prepared from the same leaf 
with the stem removed; and (3) Shag, generally prepared from a darker 
leaf, and subjected to a slight amount of sweating or terinentation. These 
three names are still continued in the trade, but manufacturers have for 
the most part adopted fancy ones. Public taste changes in the most un- 
accountable manner in regard to these brands; and when unequivocal 
success has been achieved for any one, it appears to be the chief aim of 
every other manufacturer to imitate as nearly as possible its name, price, 
and Quality. A considerable demand prevails for flake tobacco, which 
only differs from ordinary cut in being pressed into a cake before being 
placed in the cutting-machine. Tms causes it to appear in uniform 
lengths and it is frequently packed in boxes and used for cigarettes. 

** The manufacture of roll and cavendish has undergone a complete 
change within the past twenty years. The old mode 6 f manufacture 
consisted in placing the cake or roll in an open press at ordinary tem- 
perature for a month or two^ when it assumed the well-known dark 
colour which distinguishes it. Now the roll or cake is subjected to heat 
in the press, and two or three days are sufficient for the process. 

** American leaf is for the most part used in the preparation of pipe 
tobacco, and it is remarkable that in every t:ase it is the produce of a 
milder climate than that from which we wibtain our cigar sorts. This 
would lead us to look to Australia and the Cape Colonies for the future 
suppljes of this class of tobacco. At present the cultivation in these Colo- 
nies may be said to have hardlv got Myond the experimental stage, but 
there are not wanting many hopeful signs in regard to the future. The 
consumption of cigarettes as yet gives no indication of abatement. Ori- 
ginally confined to Turkish and light Virginian, they may now be said to 
embrace nearly every description of tob^o; and such is the ingenuity 
displayed in the machinery by which they are manufactured, that about 
two hundred and fifty cigarettes per minute can be turned out coippletely 
finished by one machine. 

** The demand for *snuff in Europe has declined of late years, and this 
has no doubt discouraged the working out of new ideas. The stems or 
midrib of smoking or pipe tobacco leaf are utilised by the snuff manufac- 
turers, but the stems of cigar leaf are regarded as almost worthless for 
their purposes ” ( Ba/f McCarthy), pertain races of the inhabitants 
of India use snuff but to no irreat extent Their snuff boxes are often very 


^ their purposes ” (Haft McCarthy), pertain races of the inhabitants 
of India use snuff but to no great extent Their snuff boxes are often very 
interesting. See the account under Eutada seamens, Vol. 111 ., 246.-*Eiy. J 

PlFBS AND OTHER KINDS OF TOBACCO HOtDMtS.— The oldest kno^rn 
pipes, ofs., those discovered in the tombs of t^e Aztecs in Mexico, and in 
mounds in various parts of the United States, Were made of clay or stone, 
often elaborately carved into the form of animgis ; and they had a single 
stem. As already znentioned, the first p'pts seen in use were those 
curious bifurcated tubes belonging to the inhabitants of the West Indian 
islands, and through which the smoke was drawn into the nostrils. The 
rolls or bunches 01 burning herbs which are said to have been first seen 
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by Columbus and bis followers in the island of San Salvador were prac- 
tically cigars* the wrappers of which were constructed from the spathes 
of Indian com. The practice of using a wrapper other than tnat of 
t^acco leaf is common in many other countries at the present day. In 
India* both m the plains and on the hills* the leaves of various trees are 
constantly used for this purpose. In Western India these wrappers, 
known by the name of hiais^ are the leaves of Bauhinia racemosa. This 
tree is worshipped by Hindiis during the Dasera feast in October* and 
its leaves are distributed amongst friends and relatives. The Santals 
twist up the leaves of Sdl (Shores robusts) into tobacco holders. The 
ordinarv cigar or cheroot of Europeans, with its wrapper or leaf specially 
selectea as an outer covering* is obviously an outcome of the primitive 
method of using a covering other than tnat of tobacco. Regarding the 
Santal wrappers* which are often shaped like pipes. Dr. Watt remarks 
It might oe assumed that the substitution of a bamboo joint or reed, ' 
in place of the wrapper that was consumed* and which flavoured* the ' 
tobacco* u'ould be a very natural and simple improvement. To affix to I 
a bamb^ joint a reed mouthpiece is to produce the form of pipe which is 


generally claimed as of European origin — the clay pipe. Bamboo pipes i 
with rera mouthpieces are in use* as a matter of fact* among many of I 
the hill tribes of India, Africa, and other parts cf the world. It is also 
just possible that the suggestion to use a pipe emanated from the East* ] 
being borrowed from the ancient practice of smokxtxg ffanja, or the narco- 


aimboo pipes i 


made in India of the bamboo joint pattern ; but pipes in that shape are 
made both in stone and brass by the inhabitants of the higher moun- 
tains* and these pipes are very similar to the metal pipes used by the 
Laplanders ** In Spiti, according to Oaptain Harcourt, the men smoke 
from a long steel pi]^ which every zamindar carries in his waistcloth. 
A very primitive form of smoking* and one which is even now prac- ' 
tised by some of the aboriginal triMs of India, as by Hindd inhabitants of | 
the higner Himdlayan ranges, is to make two connecting holes on the face | 
of a mping bank, into one is inserted the ignited tobacco, and from the 
oth^ the snrioke is drawn into the mouth. The awkward and uncomfortable ' 
position of the smoker naturally led to an improvement effected by the * 
insertion of a bamboo pipe into the smoke hole. 

The ordinary pipe used in India is the huha» the primitive form of 
which is the naryel^ a hollow cocoa nut shell half filled with water. The • 
tube, called bota or gaita, supporting the chilam or tobacco^holder, is 
pass^ through a hole at the top of the cocoanut until the end dips below r 
the surface of the water ; and the smoke is inhaled through a pipe insert- | 
ed into another opening near the top of the shell. If a pipe is not handy ; 
the mouth is then applied directly over the opening. Tnis form of huka 
is that which is used chiefly by Hindus. I'he Muhammadan pipe, or hu\g 
ble-bubble* although the same in principle* offers a greater variety of 
forms* Mme of which are elaborately and elegantly fashioned. The water- 
vessel* if of the cocoanut shape, rests in a stand,* or is shaped, usually in 
the form of a bell, so that it can be made to stand on the ground. These 
pipes* of which there are many varieties* differ chiefly as to mode of attach- 
fnent* and shape of a snioKing stem or necha* In some the ntcha 
issu^ from the top, in othars from the side of the bow'l. They may be 
straight* c^urved* bent at an angle, or jointed j or they may be in the form 
of a long flexible tube; these Tatter are called pechwin or penchdar, and 
are said to have been invented in Akbar’s time The flexible tube con- 
sists of a long coil of wire covered w'ith cloth and more or less ornamented. 
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The nnha or drawing tube is usually a reed or a piece of sarkanda (Sac- 
rhamm ciUara) stem covered often with silk and gold thread. 

TRADE STATISTICS. 

In order to give some general idea as to the share which India takes in 
the tobacco trade of the world* the following extract from a report prepared 
by Or. Q. Watt & Mr. McCarthy (Colonial and Indian Exhibition Re- 
ports, i88d) is here given : -* 

** It is difficult to obtain trustworthy information regarding the world’s 
trade in tobacco. The French Statistical Society estimates the annual con- 
sumption at 4,480 million pounds, and it is prooable that the area under 
tobacco is not far sh<n't of six million acres. In the United States alone 
there are annually close upon 600,000 acres, and in India 8iy,ooo acres. 
Viewing the trade of the United Kingdom alone, the following tabular 
statement of the consumption of tobacco and revenue therefrom is instruc- 
tive as showing the magnitude of the trade and the steady way it has 
developed 


Year. 

Consumption. 

Revenue. 

1790 

1800 

lb 

10,700,316 

696,804 

19,490,199 

>. 388.«»3 

1810 

21,133,083 

2,093.495 

1820 

i 6 , 5 I 9 * 5»5 

2,904.251 

2,838,968 

3 > 43 I> 9 o 8 

1830 . 1 

1 18,899*137 

1840 

1 22,971,406 

1850 

27.538. *04 

3437>.38 

i860 

1 3 S.'o 6 , 64 I 

S.S»>» 4 «> 

1870 

40.485.253 

6.433. >47 

1880 

48.191.555 

8.433.536 


Last year (18S5-86) the imports of tobacco were 83,227,2071^, .and the 
consumption 53,055.9841b, and the exports were 8,084,57418, while the 
total amount in bond was declared to be 93,767*377®- The value of the 
tobacco imported last year into Great Britain was £j, 900 ,S 99 \ 
revenue obtained from tobacco amounted to £8,975,140. Thus it w^ld 
appear that in ninety-five years the consumption of tobacco in Great Bri- 
tain and Ireland has increased from 10,700,3 l6to to 53,055,9841b, and 
the revenue derived from tobacco by Government during the same p^>^ 
has increased from £696,804 to £8,084,574* It noteworthy that of the 
imports only 4,307«789ft were return^ as manufartured tobaccos and 
snuff, and o! this 0 my i,730,9349> are stated to have been consume. At 
the same time the United Kingdom exported 1,368,78^1® of manufactured 
tobaccos. These figures, when considered alongside of the quotation given 
as the total of the imports of the manufactured tobacco, convey some idea 
• of the magnitude of the British or home trade in manufacturin^or prepar- 
ing tobacco for the consumer. The Havanna, Manilla, and other f^ign- 
made cigars, must be viewed as but luxuries cogipared with the infinitely 
larger trade in British manufactured tobacco art^ dgars. 

•• Speaking of the cigar trade, our Colonies ahd India haw 1° 
mainly with the home-made, and not with the finer qualitira of 
cigars. This fact haq caused some authorities 16 advance the idea tha^he 
present ^stem of imposing one uniform duty up6n all manufactured tobac- 
cos, whatever may be their value, is unjustly severe upon all our Coloniw 
and Indian manufacturers. It is admitted that they cannot comp^n^ 
the Havanna and Manilla cigars, and the low duty upon unmanufarturea 
tobaccos, as compared with manufactured, allows the British manufacturer 
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to produce a cheaper article at home than can t>e sent from the Colonies 
and India to England. It is, however, believed that many of the Colonial 
and Indian tobaccos and cigars have properties of their own that would 
commend them to a larj^ number of consumers, were it possible that they 
could be sold in England at a price that would enable them to compete 
with the British manufacturer. 

** Since the 5th of April 1 878, the duty on manufactured tobaccos has 
been 3s. 6d. a pound, provided it contains 10 per cent, moisture, and 3s. 
lOii. if less than that amount. Thus, while the duty is not lessen^ when 
the tobacco contains more than 10 per cent, moisture, it is raised ^\hen it 
contains less. The duty on cigars has. since the 4th of April 1879, 

6xed at 55. 6 d. a pound, r^ardless of their intrinsic value, or the amount 
of moisture they contain. The question of moisture is one of the ve^ 
greatest importance, for it may not inaptly be said that the proBts made in 
the tobacco trade at the present dav are entirely due to water. We are 
indebted to Mr. J. Ohambers (of Messrs. Grant, Chambers &O0.) for 
much valuable information regarding the tobacco trade, and may here 
quote a passage from a private letter 0? his on the subject of proBt : ‘ About 
75 per cent, of the tobacco cut for the pipe is sold in the shape of ‘ Shag * 
at 3rf. an ounce retail ; the manufacturer sells this at 3s. to 35. 2d* a pound, 
so that wakitig the average cost of tobacco at fid., and the duty at 3^. 6'f., 
the article is sold at considerably below cost price.’ This is due to the 
tact that the article comes into the hands of the manufacturer in a dry 
state, and the profit is due to the increased weight, on the addition of mois- 
ture, in the process of manufacture. A tobacco, to use the technical term, 
must drink well to be profitable.” 

Trade in Indian Tobacco.* 

[ In dealing with this subject the following may be given as the more 
important sections:— 1st, Exports; 2nd, Imports; 3rd, Internal Trade* 
i.e.f the movement from Province to Province, whether by sea or by road, 
rail, and canal ; and 4th, Trans-frontier Trade. Each of these*sections 
will be found briefly reviewed in the remarks below ; the returns for each 
fourth year during the past twelve being more fully analysed, in order 
to show the growth or decline of trade in each class of Indian tobacco. 

I st, •^Export Trade tn Indian Tobacco,~^One of the earliest references 
to the export of tobacco from India occurs in Milburn's Oriental 
Commerce, No mention is made of tobacco in the edition of 1813, but 
in the later issue (1835) it is stated that tobacco of a very superior quality 
was cultivated in the vicinity of Masulipatam, and that snuff was occa- 
sionally sent from India to England a'* presents. t|; would thus appear 
that Indian tobacco was practically a curiosity at the beginning of the 
century, but fifty years later it had assumed a distinct position in the 
foreign inarkets. Thus, in the first Annu.'il Statement of the Trade and 
Navigation of British India, published in 1866-67, the Government of 
India show that the exports of raw tobacco w^ere valued at R5, 61,836; 
of that amount Aden received R3t37.74'l ; Mauritius R94>5i7 ; the Straits 
Settlements R 52 , 366 , and the United Kingdom R7,o88, smaller amounts 
going to France, America, Ac. No mention is made of cigars being 
^ported from India, though a large amount was annually imported. 
Of the exrorting Province, Bombay In 18(66-67 headed tne list with 
R 3 jf>** 7 **» followed by Madras Ri,15,07q, and by* Bengal with R76,9i4. 
Ten years later the exports were valued at R 8,91 .398. The follow‘ing 
tabular statement exhib its the exports of Indian tobacco during the past 

Indian Tobacco Trade here given has been furnished by the 
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twelve years under the headings Cigars and Other Sorts for Manufac- 
tured Tobacco, Unmanufactured Tobacco being exhibited separately s— - 

Exports of Indian Tobacco to Foreign Countries, 


Years. 



Manufactured. 





Cigars. 

Other Sorts. 

UNMANUFACTURED. 

i8;6-7r . 


lb 

190,136 

R 

i.* 7.445 

1,43-946 

lb 

205,033 

R 

22,576 

lb 

*0,508,720 

R 

7.51.375 

1877- 78 . 

1878- 79 . 


189.742 

317.887 

38,750 

10,594,604 

7,47.67s 


196,759 

1,21,786 

* 47,743 

30,176 

13 . 279.*58 

11,11,260 

11,67,025 

I879-SO . 


130,324 

96.633 

407,148 

33*439 

10,874,623 

188^1 . 


207,005 

J- 59.953 

1,48,136 

198,811 

26,504 

13.267.32s 

*2,21,853 

1881-82 . 


223.470 

515,463 

46,581 

9.791,392 

9.55,659 

1882*83 . 


220,019 

1,40,788 

228,228 

25,287 

*0,653,549 

9,86.358 

1883-84 . 


251.926 

1,62,618 

256.465 

25.324 

* 8 , 577,276 

* 438,773 

1884-85 . 


238,109 

1,69.049 

166,328 

21,064 

15,620,864 

13.09.789 

1885-86 . 


230,924 

*,58.892 

205.456 

23.735 

10 , 752,397 

*0,65,835 

1886 87 . 
1887-88 , 

• 

273,209 

2 , 11 , 39 * 

193.996 

27,036 

9,868,834 

9 . 57 . 'S6 

• 

296,829 

2,42,344 

254.819 

29.415 

10,888,807 

10,22,760 

1888-89 . 

• 

370-075 

3 . 47 , 9*3 

175,269 

1 

21,917 

6,799.880 

6,67,668 


A review of the returns for each fourth )car from 1876*77 re\ealsthe 
fact that not only have the exports increased during the past twelve years — 
p4*6 per cent.'—out that the consumption of Indian cigars in Great Britain 
(s the chief cause of the increase; thus in 1876-77 out of a total valued at 
R 1,1 7,445, the United Kingdom received onlj R 36,224 worth, whilst the 
Straits Settlements took R46,04^. Another striking fact of the year under 
reference may be mentioned, ris., that of thSe exports the share taken by 
Madras was R59fi68, British Burma contributing R4o,836. Four years 
later (iSSo-Bi) out of a total of Ri»S9»953 worth, the United Kingdom took 
R 54,948, the Straits Settlements 1(64,720. The Madras manufacture of 
cigars is, however, seen to have made a start, since of the total exports 
that Presidency contributed R7 q,94o worth, British Burma remaining 
stationary. In 1884*85, of the total exports — R 1,69,049 — the United King- 
dom toolc R69,444 worth, the Straits R52,490. The Madras share of these 
exports was practically stationary, that of British Burma .‘imounting in 
the year under notice to R36,892 In the last of the senes of years selected 
above, the Madras exports and the British consumption are shown to have 
greatly increased^ Of the total exports (R3,47>0i3h the United King- 
dom took Ri, 62 , 4 I 4 , and the Straits Settlements 1(86,965, but of these 
exports Madras furnished R 2,20,405, Burma R58,359; the other Provinces, 
vte.f Bengal, Bombay, Sind, in that year, as in all previous years,^ contri- 
k buted much smaller amounts 

The tobacco returned as ** Other Sorts " will be observed, from the table 
given, to be much inferior in quality to the ci^rs. It consists chiefly of 
native preparations of tobacco which find th^ir largest markets in the 
Maldives, the Straits Settlements, Ceylon, and Arabia, the chief exporting , 
Province being Bengal ; for example, out of the total exports of “ other 
sorts " of tobacco shown in the table, Beggal contributed the following 
amounts, in 1876-77, R20,gj2 worth; in 1880-81, R20,07i ; in 1884*^5* 
Ri6,oI9, and in 1888*89, Riq,415. 

Reviewing the trade in Unmanufactured Tobacco for the same periods 
as above, it is seen that in 1876-77, out of a total valued at R7»St»375» ^he 
United Kingdom look K2,53,6i3t Austria, R 1,22,474, Mauritius, R 1,20,888, 
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and Aden, R 36,236. The shares contributed by each Province in these 
export were, from Bengal R6, 09,058, Bombay R57,i65, Madras R 79,781. 

In 1880-81 out of the total valued at R 12,21,853 United Kingdom took 

K2,o8,7oi, Mauritius, R 1,23,775, and Aden, R5,83,589. The immense in- 
crease in the Aden trade is noteworthy, as it accounts for the high exports 
from Bombay; thus of the exports Bengal contributed R4,3 1,340, Bombay 
R 6 , 53 ,i 87 , and Madras R 1,23,707. In 1884-85 the Bombay-Aden trade 
continuea to expand, while the amounts consigned to the United Kingdom 
and the exports from Bengal showed indications of declining. In 1888-^ out 
of the total exports '(R6,67,678), the United Kingdom does not appear to 
have received any,while Aden took R3,38,038, Straits Settlements, R 1,61,255, 
and Mauritius, R90,243. The shares contributed by the Provinces were, 
Bengal R94,98o, Bombay ^3,47.2 73, Madras R2,o4,747. From the facts 
given above it will thus be seen that the most striking feature of the In- 
dian export trade in tobacco is the progression made by the Madras Pre- 
sidency, not only in producing cigars, which are meeting the Indian 
market and checking the import of foreign cigars, but year by year in 
these finding a larger market in Europe. | 

2ud.-^ Import Trade. — In the Annual Statement of the Indian Trade for . 
1866-67 the total value of the tobacco imported into India is shown to have { 
been Rlo,;3,og3, which gave an import duty of R9i,667. The analysis of * 
that traffic shows that America contributed R2,30,040, the Straits Settle- ! 
ments R2,6o,2H4, Ceylon Ri,72,i8o, other Asiatic Countries R 1,62,315, i 
while the receiving Provinces were in order of importance as follows: — I 
Bengal K5,97,6o4, Bombay R 1,92,287, Madras R 1,87,674. It will be thus ' 
seen that twenty years ago the Madras cultivation of tobacco was not! 
sufficient to meet the consumption in the Presidency, and that, like the 1 
other Provinces, it received large quantities from foreign countries. 

At the same lime while the value of the total import traffic in tobacco 
has steadily increased, the share taken by cigars has declined, and that too 
almost coincidentallywith the grow'th of the export trade in Indiah-made | 
cigars, already dealt with. '1 he following table gives the figures of the > 
Indian imports of tobacco during the past twelve years 1 


THAOS 

In 

.Indian 

Tobaeeot. 

Export. 


Import. 

IS 4 


Ysars. 


Manufactured. 

Cigars, j Other Sorts. 


Unmanufactured. 


1 

1 





lb 

R 

lb 

R 

a 

1 

* 1 

1876 - 7 , 

1877 - 78 



118,761 

2 , 89,941 

1 , 015,100 

5 , 84 * 31 * 

* 8'J.S53 

82,627 



115,982 

3 , 26,410 

757,343 

4 , 24,103 

636,562 

72*329 

1878-79 



94,658 

2*35*499 

1 , 049,921 

5 , 20,427 

290,655 

37,163 

1879-80 


• 

88 ,o 8 j 

0s,78j 

78,140 

2 * 73*388 

621,243 

3 * 53.562 

277,109 

4f'Fll7 

1880-81 


0 

1 , 95,358 

897,797 

4 , 80,548 

537,552 

54 .S 81 , 

1881-83 


9 

2 , 32,536 

550*834 

3**3*553 

780,716 

85,083 

1882-83 



92,286 

2 , 69,327 

934*439 

5 ** 4,826 

467*708 

5**934 

IB 83 .S 4 



109,306 i 

3 * 50,384 

536,854 

3 , 37,405 

5«7*'>85 

73.776 

1884-85 



O 7 f 6 io 

2 , 67,036 

764,544 

4,88,5*1 

1 532,201 

85*934 1 

I 885 -S 6 



74*248 

2 , 62.372 1 

1 704,375 

4*8*,744 

( 519,930 

77*821 

i 886 - 8 y 

1887 .^ 



62,400 

1 2*4*, U» 1 

1 , 087,579 

1 804 , 87 * 

7,88,224 

' 604,430 

75*454 1 



60,049 

2,17,377 

6 , 8 S,i 4 j 

. 700,909 

1 ** 9,202 1 

18 S 8 - 8 P 



61 , 

1*94*944 

1 ** 257*934 

io, 68 ,f/vf j 481,693 

1 * 12,565 j 

r=.- 



. >■ - - 



-- 

-- — - 



In the early trade returns no distinction was made into xigars and I 
other manufactured tobaccos; this first appeared in the year 1870-71, I 
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from which date the highest recorded imports occurred in 1883-84, vis., 
R3,50 384, but in two other years, vis., 1875-76 and 1877-78, the imports 
exceeded 3 lakhs. Allowing for fluctuations, such as those indicated, the 
imports seem to have steadily declined from 1 18,7611b to 6i,oo8Bi. 

One of the most noteworthy features of the Indian import trade is the 
prominence of the Straits and China in the supply to India of Manilla 
cigars. During the year 1876-77 this Iraffic amounted to R2,46,92^, or 
85-1 per cent of the total value, and 88*2 per cent, of the total weight. 
Four years later (1880-81), these countries contributed cigars valued at 
R 1,25,949, or 64*5 per cent, of the total value and 71*6 per cent, of the 
total weight of cigars imported. In 1884-85 the imports of these Manillas 
were valued at R90.690 or 33*9 of the total value and 60*5 of the total 
weight of cigars imported. In 1S88-89 a similar result is noticeable; the 
Straits supplied cigars to the value of only R44»io3 or 32 6 per cent, of 
the total value and 36 6 per cent, of the total weight of imported Manilla 
cigars from the Straits and China. Thus it will be observed that a 
marked decline took place in these Manillas during the period under 
notice, a decline which was much more pronounced in the value than in the 
weight of the article furnished. In fact, many writers hold that the degen- 
eration in quality of these Manilla cigars proved one of the most powerful 
factors in stimulating the manufacture of Indian cigars. It may be pointed 
out also that, while the total weight of all cigars imported into India de- 
clined 50 per cent, during the period front 1876 to 1889, the value of 
these cigars was considerably enhanced, a fact which would seem to 
point to the growth of our import trade in high class cigars coincident with 
the decline already shown of the cheaper Manillas from the Straits and 
China. The most noticeable countries which appear to have grown into 
importance in the supply of these more costly cigars seem to be the 
United Kingdom, Malta, Egypt, and the Ujiited States. 

Of the tobaccos returned in trade statistics as “ Other Sorts, a pro- 
minent feature is the increase in the supply from the United Statw, which, 
duriflg the twelve years under notice, expanded from I43»377»» valued 
at R84,683 to 284,285ft, valued at R 1,67 .309. The tobacco, however, 
which is drawn from the United Kingdom is by far the most important. 
During the twelve years from 1876-1889 it has fluctuated between 
400,000 and 8oo,ooolb, the major portion being received by Bengal. 

The supply in unmanufactured tobacco .seems if anything to be declining. 
In 1876.77 India imported 813,853ft, valued at R82,627, all but io,oootb 
being obtained from Ceylon and imported by Madras. In i88rw8i the 
imports were 537*552ft. valued at RS4,58 1. of which all but wer® 

received by Madras from Ceylon. In 1884-85 522t20ift, valued K85.934* 
were imported, of which Ceylon furnished 43i»5o8ft, Madras taking a 
little more than that amount of the total. In 1888-89 the 
481,693ft, valued at R 1,12,565, of which Ceylon contributed 385,504ft^M^- 
ras taking, as before, a little more than that amount. It may be add^ that 
during the past ten years, the United Kingdom, Persia, Aden, and rurk^ . 
in Asia have steadily increased their suppliw in unmanuf^actured lobAcro. 

There-exportsoHoreign tobacco, since the year 1866-67, seem to nave 
considerably improved. The transactions in 
amounted on an average to R8.000 ; of oth« »l«f ^ toba^ to 

trd.— Internal Trade.— Coa$tvns*.—V»K total tojp^s 
tobacco carried from port to portalong the the 

from 15 to 55 lakhs of rupees. Of unmanufactured tobacco Burma is tw 

chief receiving country, to^g from Bengal apd Madrasi in newly^^lp 

portions about two^hirds of the tobacco corned mtcrproVincially by sea. 
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the traffic in cigars Madras naturally takes the lead as an exporting Pro- 
vince; it sent toother Provinces, in i888<8q, R3f08,45i, out of a total of 
R3>f^9437 worth. Of that amount Bengal received cigars to the value of 
R 2, 14,679, and Burma R 1,24,609, the other Provinces having taken consi- 
derably smaller amounts. The traffic in tobacco of other sorts is of much 
less importance; it was valued in i888-8g at R 85,0 12. The chief receiv- 
ing Provinces were Burma, Bombay, and Bengal ; the first mentioned 
took very nearly half the amount exported, and drew its supplies chiefly 
from Bengal. 

By Rail and /Piver.— The total value of the exports in unmanufac- 
tured tobacco from Province to Province by land routes was returned in 
1888-89 as R 1,36,18,047, of which Bombay exported S2 lakhs, and Bengal 
«^6 lakhs. Of these exports of unmanufactured tobacco from the Prov- 
inc'js Calcutta (Port Town) received R33,20,i4i, Bombay R 13,58,536, and 
Madras R4, 40,932 worth. Of the Province.^ which do not appear to meet 
their own demands, the North-West Provinces stand first, and received 
in 1888-89 Rn,33,907, mainly from Bengal. The Central Provinces come 
next with R 7,86^29, drawn in equal proportions from Bengal and Bombay. 
But the Native States appear to produce considerably less tobacco than 
the Prcv'nres of British India, for the returns of rail and river traffic show 
Rdjputana and Central India to have received last year tobacco to the 
value of 1136,71,163, the bulk cf which was obtained from Bombay; thus 
these Native States may be i»aid to constitute the chief market for the sur- 
plus Bombay production. The rail and river traffic in cigars is compara- 
tively unimportant. The total value of the amounts carri^ were returned 
at R6,6 o. 5I9, of which Madras furnished of that amount to other Pro- 
vinces R4, 1 4,594 worth, 

4th, — TranS'‘frontier,^The imports across the frontier of India are 
not very important and are drawn mainly from Nepal. In 1888-89 they 
were valued at B4,97.243, of which NepAl supplied R3,99,375 worth. The 
exports from British India across the frontier are slightly larger than the 
imports; they were for the past three years as follows : — 
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156 


Trans- 

fk^ntler. 


157 


1887-88 

1888.89 

1889-90 


Cwt. ; R 



6,16,286 

5.72.669 

5.47.669 


Of these exports it is somewhat curious that NepAI takes from British 
India about the same amount as it has already b^n statj^ to give, vtir., 
about four lakhs of rupees w'orth. Kashmir is next in importance, re- , 
ceiving on an average alxnit R5o,ooo worth of Indian tobacco. 

In concluding this brief review of the Indian trade in tobacco it may be 
remarked that the figures analysed by no means convey an absolute con- 
ception of the total trade. For example, the exports from the Provinces 
to the Port Towns doubtless to a large extent ^pear again as exports const- 
wise from Port Town to P-vrt Town, or to Foreign Countries. An error 
would thus be involved by an attempt at totalising all the returns, if the 
actual production and consumption were the object in view. But as finan- 
cial transactions they are probably quite independent, and indeed any error 
involved by totalizing them would be more than compensated for by the 
local consiunption which is of necessity nowhere accounted for in trade 
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returns. The total value of tobacco transactions in India may thus be 
said to have been in 18S8-S9 as follows 

R 


Foiei^n 

Coastwise 


f Rxports 
t Imports 
J Exports 
1 Imports 
\Rl^ 


Carried by Rail and Kiver 
Tr.„..rrontier 


»«»39»498 

13*95,573 

43.37,896 

54.22,946 

*,42,78,566 

5,72,660 

•1,97,243 


Grand Total . R2,75,44,39i 

The most serious error in the above statement of Indian transactions 
in tobacco lies »n thecoastwise returns, the expoits from one Province bcinj^ 
to a large extent the imports b> another; but allowing for this it is pio- 
bably safe to say that the annual value of the tobacco sales and of the 
local consumption in India is not far short of ^25,000,000. it need onl> he 
added here that the whole trade in tobacco is entirely free of duty or 
other fiscril restriction. — /'d. ] 
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NIGELLA, Linn. ; Gen. PL, 8. 

Nigella sativa, Lmn.; Boiss., FI. Or,, /., 68; RANUNCULtCE/E. 

Sm.vll Fennel, or Black Cu.mmin. 

Syn. — N. INDICA, R>yxb. 

Vern.— A'fl/ywyi, kdUjira, Hind ; Afut^rcla, ka!a-)irc, kul’Mira, Heino i 
Tukm’i-^andna, Kashmir; S/ut^a dani, ^tyah^ihu (Stewart), Amj, , 
Kalonji, kulfftjtre, Homb.; Karun-\hirof;am, '1am.; h 

Tbl.; Karh-krtgt^ kure-jirage, konmsirngam, Kan,; Kantn-ihiroham, 
Maiay.; Sanwn-nd. Burm.; Kalmiurti, Sinc. ; Kri^hna-jirakti, k<iraifi, 
suskave, Sans ; Sh’Otmtg^ kamune-ahvad, fiabbatoushouda. Arm* , 
StyaMdnah, iiyah>btranj, Pfrs. 

Care must be taken to distin;(uish fiStween the nsimetikdln-eirti and 
gift, the latter being applied to the seeds of Vcrnonia anthelmintica. 
Moodeen Sherilf also points out that the literal meaning of the Arabii 
and Persian names Habbxitouttsomia, and Siyt^'-dunah in Ilindu'^Uni \i> 
Kdla^dannh (black seeds), which is the name in the latter language foi tin 
seeds of Ipomoea (PharUtis) Nil. 

References,— /?oe5.,F/ /nrf., Ed, C,B,C., 4^0; Voigt, Hort, Sub. Od ,4. 

Stewart. Pb. PL, 4: klhnt, FI, Andhr., 12^; Pharm. Ind . S ; Ain die, 
Mat. Jnd., I,, #2V; 0 *Shaughne\%y. Beug, Di^pens., i^j 4 1 Mf*oHeen 
Sheriff. Mai, Med of Madras, 5 ; Snbp, Pharm. Jnd , i«?J; U. L. Dutt, 
Mat. Med Hind,. 102* Dymork, Mat. Med. W. Jnd.. 2nd hi.. /5; 
Pharmacogr, Jnd., J., 2H ; Flemintf, Med. PI. and Drugs, as in A^. fits., 
Vol. XI., 173 ; U.S. Dupens., istk hd., l 7 o 7 ; S Arjun. Bomb. Drug\, 
4; Med, Top. AJmir. 140, 1 45; Year-Book Pharm., 1^73, 22 g ifl-io.224, 
Irvine, Mat. Med. Patna. 121 ; Bndin Powell, Pb. Pr., 323 ; Atkinson, 
Eton. Prod.. N.~W. P,, V., 27, I/im, Dist., 3 ^ 4 ; Birdwood, Bomb. Pr.. 
3 , 217, 27% , Foyle, III. Him. Bot.. 55 ; Cooke, Oils and Oilseeds, 63 , Bal- 
four, Cyclop. II., 1096; Kew Off, Guide to the Mus, of he, Bot,,8f Home 
Dept, Cor,, 223 . 

Habitat. — A native of Southern Europe. Extensively cultivated in rnany 
parts of India for its seeds. Roxburgh believed it to be indigenous in 
India. Its Sanskrit names indicate, howevy, its introduction at a very 
early period. It is supposed to be the Blade Cummin ” of Scripture, thfe 
fUi\av$iov^^ of Hippocrates and Diosco^ides, and the “ Cith *' of Pliny; 
and by some authors this, or an allied spcCies, is considered to be the 
“ Fitches^* mentioned m Isaiah (xxvili., 25, 27). 

Oil. — fhe .sEFus contain two kinds of oil, the one dark-coloured, fragrant, 
and volatile, the other clear^ nearly colourlcssi and of about the consistent 
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of castor-oil. The former, according to Dr. Dymock, has a fine blue 
fluorescence. 

Medicine.— The seeds are r^arded as aromatic, carminative, stomachic, 
and digestive, and are used in indigestion, los^ of appetite, fever, diarrhoea, 
&c, Tney are also said to increase the secretion oT milk (C/. C* Duit). 
The Hakeems describe it as heating, attenuant, suppurative, detergent, and 
diuretic. They give it, too, as a stimulant in a variety of disorders which 
are ascribed to cold humours, and credit it with anthelmintic properties 
(Pharmacojgr, Indica). M. Oanolle observed that after doses of 10 to 40 
grains of the powdered seed the temperature of the body is raised, the pulse 
accelerated, and all the secretions stimulated, especially those of the kid- 
neys and skin; in doses of 10 to 20 grains they possess a well-marked 
emmenagogue action in dysmenorrhoea, and in larger doses cause abortion 
(be Vavortemcnt criminel a Karikal. These de Paris, i8St). 

Specul Opisions.— § “ Nigella seeds have been long used in medicine. 
Asa tonic condiment they are praised by Hippocrates. In India they are 
chiefly used as aromatic adjuncts to purgative or bitter remedies. They 
are given to nurses mixed with curry. 1 ne officinal preparations are the 
tincture and powder. The former is an useful warm stimulant often added 
to other remedies ** (Notes added from 0'Shaufhnessy*s Bengal Dispensa- 
tory and Bengal Pharmacopoeia). ** Carminative and lactagogue in doses 
of 51 in fever” (Assistant Surgeon Nehal Sing, Saharanpur). “The seeds 
fried, bruised, and tied in muslin rag, and smelt, relieve cold and catarrh 
of the nose by constant inhalation” (E. W. Saving). “Carminative and 
stomachic. Used also to preserve woollen cloths from insects” (Assistant 
Surgeon S, C. Bhatiacherii^ Chanda, Centra^ Provinces). “ It is a power- 
ful diuretic in complicated cases of general dropsy. The seeds are anti- 1 
bilious and when given internally arrest vomiting ” (Surgeon^ Major D. R. 
Thomson, M,D., C LE., Madras). “Seeds are used as condiment and to 
pro’ect woollen clothes from being worm-eaten; they are mixed with 
powdered camphor and put within their folds” {Surgeon A, C, Mukerji, 
Noakhnlly). “ Has been employed locally combined with other mgre- 
dienis in cjcoanul-oil in cases of eczema, ptyri«isis capitis, iirc., and found 
useful. It.s action is mostly, I fancy, a stimulant, and probably a de- 
•stroyer of pcdiciilm. The preparation for local applicatjoi is as follows : — 
Nigella sativa bruised, two ounces; Psoralea corylifo>ia bruised, two 
ounces; Bdellium bruised, tv^o ounces ; Coscini radix, two ounces ; Sul- 
phur {Nillika gendagum), one ounce; Oleum cocoa, two bottles. All to 
be put in a bottle and placed in the sun for one week. The bottle to be 
well shaken occasionally” (J. G. Ashvaorth, Apothecary, Kumbakonam, 
Madras). 

Food.— The skrd.s, which have a strong, pungent, aromatic taste, are 
much used by natives in curries and other dishes. They are also frcqiienlly 
sprinkled over the surface of bread along with sesamum seed. “Frenci 
cooks employ the seeds of this plant under the name of Quatre ipices or 
touts apices, and they were formerly used as a substitute for pepper” 
(Treasury of Botany). 

Domestic Uses.— It appears to be a common practice in this country 
to scatter the SEEDS of this plant between the folds of linen or woollen cloths 
in order to prevent their being worm-eaten. 
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Niger-SfCOd oil| see Guizotia abjssynica, Cass.: V0I. IV., 1S6; 

^ rSOL4N4CE/C. 

Nightshade, Deadly, see Atropa BelUdoima, Unn. g Vol. I.» 551 > 
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NIPA, Wehb; Gen. PI, L, 4S4. 

Nipa fruticans, Wurmh.:Vp^u^sL. 

VtOkt'-^GAlri, ffabna,gol**hal (fruits)^ Beno. ; Da^ne, Burn. ; Pooikadah, 
And.; Gtmrpdl. Sing. 

Ind., Rd, C.B.C,,677 i Voigt, Hart, Sub. Cat.. 
684; KufX. For, FI, Burnt,, 11,, S4fi Gnmble, Mart, Tioith,. 420 1 Le 
Maout Decaisno, Doscrtp, & Analyt Bot. {Eng Ed,), 8221 Spans* 
Encfclop,, 98s i Balfour, Cyclop,, II „ ttori Smith, Die,, 2871 Treasury 
fF Bot,, 790 > Eew Cff, Guido to Bot, Gardens and Arboretum, S7 i Ind, 
For,^ I,, 222% Ma:.OH, Burma, 424, 

Habitat. — A soboliferous palm of the river estuaries and tidal forests of 
the Sundarbans, Chittagong, Burma, and the Andamans. The nuts of 
this, or of an allied species, are abundant in the tertiary formations of the 
island of Sheppey, at the mouth of the Thames. 

Fibre.— T ne LEAVES are used for thatching houses, also for matting. 
Food. — The inside of the large pruit is, when young, edible ; a toddy 
is obtained from the spathe (Gamble), This palm was known to the Dutch 
traveller, Linschoten, w'ho. nearly 300 years ago, in his “ Account of a 
Voyage to the East Indies,” mentiov^ed tna^ it yielded an excellent wine. 

Domestic Use. — Hats and cigar cases are made from the fronds. 
The SEEDS might be used for vegetable ivory f Kure), The foliage when 
burnt yields a supply of salt which is used for various purposes. 

NOTHOPEGIA, Bourne ; Gen. PL, 42 

[ Ic„ t, 2^6; Anacardiace*. 
Nothopegia Colebrookiana, Blume; Fl, Br, Ind,, IL, 40; WtghL 

Sjn. — G lycocarpus racemosus, Data, 

Vcfn ^Ambori, Kan.; Bala, Sing. 

Refereiices. - Beddomt, Fl, Sylv., t,, /dSfJ Thwaites, En, Ceylon PI,, 44^ ; 
• Dalm, & Gibs,, Bomb, FL, sr (axel, syn). 

Habitat. — A small tree of Central and Southern India, extending to 
Ceylon. 

Food.— The sweet oily pulp of the fruit is eaten. 

NOTHOS.£RUA, mgk// Gen. PL, IIL, 34^ 

[Ic„ t. : Amarantacea. 

Nothosaerua brachiata, Wight; Fl, Br. Ind, IV., ^26; Wight, 

Sjn.— PSSUDANTHUS BRACHIATUS, Wight; AcHYRANTHBS BKACIIIATA, 
Linn*; IEkva brachiata, iHart. 

Vtm^’^Dkaula phtndawi, Raj. 

References.— Dafjr. & Cths., Bomb. Fl,, 217 ; Ind, For., XII., App, 20. 
Habitat. — An annual, with minute woolly flowers, found in most parts 
of India; also in Burma and Ceylon. 

Food. — The PLANT is used in Merwdra as a vegetable. 

NOTONIA, DC. ; Gen. PI.. II.. 446. 

[/. 484 ; COMPOSIT^E. 

Notonia grandiflora, DC.; Fl. Br. ind.. III., 33J; Wight, le., 

Syn.— C acai.i. QRANDirioitA, H'al/.; *C. Kleinia, Herb., Metdr.; N. 

CORYMBOSA, DC. 

Vttn.-^Wdnder^roii (Monkey's bread), Mae. 

References.— Voigt, Hort. Sub, Cal., 422 ; Thwaites, En, Ceylon PL, , 
Dala. & Gibs., Bomb. Ft., i32i Pharm. Ind.. 126$ (/Shaugknessy, 
Beng. Dtspons., 46 ; Dymock, Mat, Med, W. Ind., 2nd Sd,, 463% Lisboa, 
U. PI. Bomb., af74\ Balfour, Cyclop,, It,, no8, 
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Reputed Pmetxttw^ (<ur HydrophobuL {y. F, Vuihie,) 


NUTS. 


Habitat. — A small sht'ab with fleshy leaves found in the hilly districts 
of the Deccan and Western Ghdts ; also in Ceylon. 

Medicine.—-*' This plant was brought forward in i860, by Dr. A. 
Gibson, as a preventive of hydrophobia. The mode of administration is 
as follows About four ounces of the freshly-gathered stems, infused in a 
pint of cold water for a night, yield in the morning, when subjected to 
pressure, a quantity of viscid greenish juice, which, being mixed with the 
water, is taken at a draught. In the evenings a further quantity of the 
juice, made up into boluses with flour, is taken ** {Phnrm. Ind.). Experi- 
ments were tried at the European Hospital in Bombay in 1^4, by Dr. 
Dymock, who says: — “In one-drachm doses it had a feebly aperient 
action ; no other effect was observed. The dried plant was for a time 
issued to medical officers in Government employ, but no further informa- 
tion as to its nropertics would appear to have been obtained.” 

Special Opinion. — § “ Further experiments with this plant have shown 
that it has hardly any physiological action upon healthy animals or men 
beyond a mild aperient effect in large doses” {W. Dymock, Bombay), 
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NutmegSi see Myristica fragiaos, Houti., p. 311; MYRTSTicsiB. 

NUTS. 

The word nut, used in the popular or commercial sense, does not coin- 
cide with its botanical definition any more than in the case of the word 
FRUIT. In the botanical sense the term nut is applied to a particular class 
of indehiscent fruits which may or may not be edible, or indeed be of any 
economic value ; whilst popularly it is rather loosely applied to various nut- 
like fruits, seeds, or tubers, usually possessing more or less value either for j 
food, or ornament. In this latter sense the following list has been com- 
piled of plants which yield the more important kinds of nuts used for 
economic purposes. In draw'ing up this enumeration the writer has prac- 
tically only amplified the list given by Dr. Watt in the Colonial and Indian 
Exhibition Catalogue. Nuts used merely as ornaments are, however, 
omitted, as they have already been mentioned under the article ** Beads ” 
in Vol. I., 426. The non-indigenous species are marked with an *. 

I. AEsculus indica, Colebr.; Vol. 1 ., 126; SAFiNDACEiB. 

The Himalayan Horse-chestnut. 

3. * Aleurites moluccana, Willd, ; Vol. 1 , 163 ; Eufhorbiacea. 

Belgaum Walnut or Candlk-nut. 

A handsome tree introduced from the Malay Archipelago. The 
edible nut, which tastes like a walnut, contains a large quantity of useful 
oil. 


177 


USEFUL 

HUTS. 

178. 


3 . * Anacarflium oeddentale, ZtNN. / Vol. 1., 232 ; Anacaroiace^. 

The Cashew-nut. 

A tree indigenous in the West ^ndies, and now naturalised in many oT 
the coast forests of Chittagong, Burma, and the Andaman Islands. 

4. * Arachis hypogeea, Linn. ; Vol. I., 282 ; Leouminos/b. 

Ground-nut, Earth-nut, or Pea-nut. 

An annual rlover-like plant, originally of South America, and now ex- 
tensively cultivated in Southein India and in most warm countries. The 
edible portion is the seed or pea, two or three of which are enclosed in a 
pod which ripens under ground. The seeds are universally offered for sale 
by fruit-sellers in India, and are roasted and eaten as nuts. 

5* * Areea Catechu, Unn, ; Vol. I., 291 ; Palma. 

The bbtbl-nut. 
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Alj^bttical finnmeimtioii 



This palm is a native of Cochin China, and of the Malay Peninsula 
and Islands. Cultivated throughout tropical India. The nut is univer* 
sally chewed in India as an ingredient of pdn 

d. Artocaipns integiifoUa. Linn., Vol. 1 , 330$ Urticacba. 

Jack pruit. 

Tne nuts (true fruits in the strictly botanical sense) are roasted and 
eaten. 


7. * Boraasna flabelliformia, Iahh. : Vol. 1 . 495 ; Palmjb. 

Palmyra Palm. 

A native of Africa, which has now become naturalised in, and is largely 
cultivated, all through the tropical parts of India, and beyond the tropics 
in Bengal and the southern portion of the North-West Provinces The 
soft albuminous seeds of the unripe fruits, known as tdtsans, are much 
eaten by natives. 

8. Buchanauia latifolia, Roxb.: Vol. I., 544, Anacardiacba 

Chirauli-nut 

A tree of the Sub-Himdlayan tract, and found generally throughout 
the hotter p irts of India The kernel is commonly eaten as a substitute 
for almonds. 


9. Csesalpinia Bonducella, Flemtmc, Vol II , 3 , LsouMiROSAt. 

ThF FaVER-NUT, PlIYSIC-NUT, or Nickar 

A shrub found all over India and throughout the tropics generally 
The nuts, or seeds, povAdertd arc used medicinally as a powerful anti- 
pcriodic and tonic They are .also made into bracelets, necklaces, and 
rosaries 

zo * Castanea vulgaris, Lam , Vol II., 327, CupuLifrBRiG, 

The Swept or Spanish Chest-nut 

Has been culti\ated with partial success at vinous places on the 
Himilaya. A vsnety with smaller fruit established in Dehra Dun 
by thf late Dr Jameson from seed forwarded from North China by Mi 
Fortune. 

zx. * 'Cocos nucifera, Vol. II., 415; Pvlma!’ 

Cocoa-nut 

This valuable tree, supposed by DeCandolle to have originated in ll t 
Indian Archipelago, is now extensivdv ciiliivated along ihv sea coasts of 
Tropical India and Burma The edible portion is the tough albuminous 
substance which lines the hardshell or endocaro hoi intoimaiiun ron- 
ceming the various products of the cocoa-nut, and the uses to which tlitv 
are applied, see the article ** Cocos.” Vol II , 515 
13. ♦ Cola acuminata, R. Br , Vol. 11 , 500 , Stercultacea 
The Cola-nut. 

A tree of Western Tropical Africa, The nuts or seeds h„ve lat(.l\ 
a attracted attention as being likely to be used as a substitute for cocoa .md 
chocolate. Cola or goora nuts are held in high estimation amongst thi 
African negroes on account of properties similar to those possessed by the 
Coca leaf of South America 

|3 Corylus Colurna, Linn., Vol. II , 575 , C^pulkerje 
1 HP Indian HAiCL-NUT 

A modtrate-sizcli tree of the North West Himdlaya. The nut is 
smaller than the European hazel-nut, but Dearly as good in point of 
flavoui I he true ha/el-nut is nccasionallv met with in the bazirs of 
India, and is probably mported by Kabulis. 
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Harsin^hAr. 

* Theobroma Cacao, Linn . : Vol. VI., II ; Sterculiacbjb. 

The Cacao or Chocolate Bean. 

A tree of Tropica] America. Cultivated in Southern India and Ceylon. 


28. Ttapa bispinoaa, ; Vol. VI., Pt. II.; Onagracbjb. 
Singara-nut. 

A comtnon aquatic plant found floating on tanks and lakes. The 
starchy nut is universally eaten, and in many parts of the country forms an 
important article of food. 

Loganiackas. 

Nux vomica, see Stiydmos Nux-vomica, Linn , ; Vol. VI., Pt. II ; 
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NYCTANTHES. Linn, / Gen, Pt., 11. , 675, 

[ Oleace^. 

Nyctanthes Arbor-tristis, Linn,; Fi, Br. Ind., III., 60 j; 

Syn. — SCABRITA SCABRA, LtMfl.; S. TRIFLORA, Linn., Mant, 

Vero.— /far, sihdfu, fMrsinghdr, sakerwa, seoli, nibari. Hind.; Singhdr, 
harsinghdr, se^halika, Brng.; Saparung, kokra, KoL. ; Saparom, 
Santal; Samsthar, Khawar; Congo, stteli, gang-siuU, Uriva ; Kher- 
sdri, Gono. ; Pakura, laduri, harsingar, kuri, shaili, Pb. ; Karassi, 
Bhilj Kirsahdr, Baigas; Strain, (Hoshangabad), Shiralli, (Nim&r) 
C. P.; Hard&ingara, pdrijutaka. Bomb.; KhurasU, Mar.; Jayaparvati, 
Guj.; Manja'^u,TAU, I Paghada, Icarchia, kdru^chi^a, pdri-jdtamu, 
pdrujdtamu, Hat sing, Kan.; Tsaybeeloo, h^nk^ba^lu, Burm.; 

Pdrijaidka, sophaliea, rdjanikasa. Sans. 

References.*— FI. Ind., Ed, C.BC., 29; Voigt, Hort. Sub. Cal., $^2; 
Brandis, For, FI., 3.14: Kuro, For, FI. Burnt,, J/., IS5 ; Boddome, FI. 
Sylv , t, 240 : Gamble, man, Timb., 2S4f Thwaiies, Kn, Ceylon PI., igo ; 
Grah„ Cat. Bomb. PL, at ; Stewart, Pb, PL, 141; ^ones. As, Fes., IV., 
244 g Elliot, FL Andhr,, 86. 145 ; Mason, Burma. 410 g O'Shaughnessy, 
Beng. Dispens., S7 { II»C, Dutt, Mat. Med. Himi,, 1891 l^mock. Mat. 
Med. W, Ind., 2 nd Ed , 473*, S. Arjun, Bomb, Drugs, 207 / ’Murray, PL 
atid Drugs, Sind. s6g\ Year Book Pharm.. 1880, 248 g Irvine, Mat. 
Med. Patna, ^ ; Med, Top, Ajm,. 143 g Tailor, Top. Dacca, 57 ; Baden 
PtTwell, Pb, Pr., 3 S 9 i Atkinson, Him, Dtst,,743, 778 \ Lisboa, U.Pl. 
Bomb., 97 9 24^, 290; Birdwood, Bomb, Pr., 300 g Foyle, ill. Him. 

Bot., 268 g McCann. Dyes and Tans, Beng., at g Buck, Dyes and Tans, 
N.’iV. P., 25 ; Liotard, Dyes, 26, $8, $9, 92 : Pieste, Perfumery, 63, 64 g 
Balfour. Cyclop., II., ttl6 ; Treasury of Bot., 79^; Kew Off. Guide to the 
MtfS. of Ec, Hot., 94; For. Ad. Rep. Ch.-Nagpur, r88s, 32; Buchanan, 
Statistics of Dinaj pore, iSt ; Lin.se/ioten, Voyage to E. Indies (F.ng. Ed. 
188SJ, II., Sh-62, 68. 

Habitat.— A large shrub, with rou^h leaves and sweet-scented flowers, 
occurring in the Sub-Himilayan and Tarai tracts ; also in Central India, 
Burma, and Ceylon. Common in gardens. The flowers open towards 
e\ening, and fall to the ground on the following morning. 

Dye and Tan.— The bark, is said to be employed for tanning. 

The corolla tubes are orange-coloured, and when severed from the limbs 
• give a beautiful but fleeting orange or golden dye, which is mostly used 
for silk, sometimes in combination with turtncric. Half a seer of the dried 
corolla lubes will dye 60 yards of silk cloth, Mr. Wardia says “ These 
FLOWERS are fairly rich in yellow coloi^ing matter, which is readily 
soluble in water. "The infusion produces' very bright yellow colours on 
^ mulberry silk when properly mordanted ^ ana when the right processes 
are used" this dye-stuff appears to be emiq<eiilly suited for dyeing tussur silk 
yellow. It has not such a great affinity fqr wool.” The author of the 
Makhzan*ul‘Adwiya states that the white portion of the flowers yields a 
purple dye known in India as Culknma. He says that directions for its 
preparat'on will be found in Knrabadien*i^knbir {Dr. Dymock), 
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Preparation and Process op Dyeing.— The flowers, which fall in the 
early morning, are usually collected by women and children. The white 
limb, or upper portion of the corolla, is picked off, and the yellow tubes 
which remain are put out to dry in the sun, and afterwards stored for future 
use. The colour is extracted by steeping the dye-stuff in boiling water, 
and straining through a cloth. The fabric to be dyed, generally silk, is 
first drenched with water and then steeped in the liquid, either when hot, 
or after it has cooled. It is dried in the shade. The result is a bright 
orange colour, the shade of which can be deepened by further steeping. 
The colour is very fleeting, and no proper means of fixing it appear to be 
known. In Murshidabad, however, a little lime juice is added to the liquid, 
and this seems to render the colour less transitory. In other parts of 
Bengal alum is employed for the same purpose. It is said to be sometimes 
usecT in combination with kttsum or turmeric, occasionally with indigo and 
hath {AfeCann, Dyes and Tans of Bengal). 

Buchanan {Statistics of Dina j pore) wrote that the inner bark affords a 
red dye when beaten with a little lime ; and that the flowers produce a beauti- 
ful, though perishable, purple dye. This latter colour is, as stated above, 
according to Or. Dymock, mentioned by the author of the Alakhean as 
the product of the white portion of the flowers, and is called gulkamah. 

Oil. — The fragrant flowers of this plant contain an essential oil similar 
lo that cf jasmine. 

Medicine. — ** The leaves are useful in fever and rheumatism. The fresh 
JUICE of the leaves is given uith honey in chronic fever. A decoction of the 
leaves, prepared over a gentle fire, is recommended by several writers as a 
specific for obstinate sciatica** (£/. C. Dutt). “Six or seven of the young 
le.avcs arc rubbed up with water and a little fresh ginger, and administer- 
ed in obstinate fevers of the intermittent type. The powdered seeds arc 
used to cure scurfy affections of the scalp” {Dymock). It is antibilious 
and expectorant, and useful in bilious fevers {Rai Kani Lai Dit Bahadur). 

Specixl Opinions. «—§“ Juice of leaves commonly used «in fevers** 
{Assistant Surgjon S. C. Bhattacharji, Chanda, Central Provinces). “ Ex- 
pressed juice of the leaves used as anthelmintic mixed with common salt. 
The use is very general ** {Surgeon A. C. ASukerjL Noakhalli). “ The 
expressed juice of the leaves acts as a cholagogue, laxative, and mild 
^bitter tonic’* {Civil Surgeon J. H. Thornton, B.A., Af.B., Monghyr), 

Used in fever in children as a diaphoretic and diuretic 5 ” infusion” 
(Assistant Surgeon Nehal Sing, Saharunpur). “ The fresh leaves are 
eaten in \cgctable curries and dal as a mild tonic” (Surgeon-Major 
B. Gupta, M.B., Pooree). 

Structure of the Wood. — Brown, close-grained, useful as fuel. 

Sacred and Domestic Uses.— The flowers are much used in Hindu 
worship, and as votive offerings. The plant is supposed to have been 
brought from heaven by the God Krishna for his wife Satyabhanfa. A 
t.ale IS given in the Vishttu Put ana to explain the origin of the i«imc 
Pdriiataka. “This shrub was .a King’s aaughter, named ParijatAka. 
She fell in love with the sun, who soon deserted her, on which she killed 
herself, and was burnt. This shrub arose from her ashes. Hence it 
casts its flowers in the morning, as it cannot bear the sight of the sun” 
{See editor’s note of Eng. Ed, (j8S^ofLinschoten*s Voyage to E Ltd., 
Vol II., p. 62). The i^me pdrijoiaka, or pgrijatamu, is applied to a 
variety of plants with jasmine scent. e.g\, hlimusMS Elengi, &c. The | 
Coral-tree (Eyrthrina tndica), and Cochlospermum GosSypium have also 
had the same names applied to them (See Elliot, FI. Andhr. l.c,). 

The rough leaves are sometimes used for polishing wood. 
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The Water-Lilies. 
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NYMPH/EA, Linnr, Gen, PL, /., 46. 

Nymphaea alba, Linn.; LL Br. Ind,, /., //^; NvMPHAACEa. 

The White Water-Lily. 
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Vtm. — Brimposh, nilofdr, iamdJ, Kashmir. 

According to Sir George BlrdwoOd, this plant is the yvfju^atat of 
Dioscorides, c/Si} of Theophrastus^ and the Nymphce of Pliny. 
References.— PL. 8; U, S. Dispens., 15th 7jr 
Book Pharm,,iS749 tt22 ; Birdroood, Bomb, Pr., IJ 5 / Smith, Die., 
Treasury of Bot., 797 » _ . 

Habitat. — Found in Kashmir Lake, altitude 5,300 feet. It is common 
in Europe, in ponds and streams, and fresh-water lakes. 

Dye.— The root-stocks are said to be used for dyeing purposes, as 
they contain gallic-acid (Treasury of Botany). 

Medicine. — Its, mucilaginous and somewhat acrid root-stock is ad- 
ministered in some countries for dysentery. According to O’Shaughnessy 
it is astringent and slightly narcotic. Its flowers arc reputed 10 be anti- 
aphrodisiac. An infusion of the flower and iRUir is given in diarrhcc*! and 
as a diaphoretic (Stewart). 

FomL — The root and seeds are eaten in times of scarcity. 

The root-stocks contain a large quantitv of starch, and arc used 
in France in the preparation of a kind of beer. 


M. Lotus, Linn.; Fl. Br. Ind., /., 114. 

Syn,— N. RUBRA, Roxb,\ N. EDITLIS, DC.; N. esculemta, Poxh.\ N- 
PUBESCBNS, Wtltd. Sir George Birdwood, m h>s Bombay Products, 
gives the following further identifications as probably correct N. Lotus 
— Loru.s AiGVPTiA of Pliny, Bk. XllJ,, ( hap. 17 ; and of Prosppr Ali‘u 
lie lant Mgypt, 2, page 49; the N. SFU Neuphar Aoyptum of 
Vesling; and Castalia MVSiiCAof Salisbury; N. rudra Uoxb.^ 
Casiaua MAGNiFicAof Salisbury. hi^unsscENs, ir.Wd.- C astalia 
• s\cRA, SalUh.; N: Lotus, Butm. , N indica minor, ; and 

Ambel of Rheede. 

Vero .— chota kanval. Hind.; *>hiiluk, ^riluk, koi (parched 
seeds), rakta kambal (red var.), (hot a sundt (N cduhs), Bbno ; 
hala-kain, rangkatn, Orissa; Kunt. punt, for/' 1 (root), napo (seeds), 
Sind; Dec.; Kanvat, nilophat, Orj.; AllMmarau 

I AM. ; Alli-tdmura, tetla-kalavn, koteka, erf a ktiluva (red va^), 
ramut Tel.; Nyadale-huvu, Kan.; Awpula, .Malay.; Kyah-phyu 
ktya-ni, Burm. ; Olu, SiNo. ; Kamalu, kumwia, kalharamu, holla k i, 
sandhyaka,S>Am.i Arab. ; PbRS. ^ ^ , 

References,— /?02rfr., Fl. Jnd.,ha.CDt, 4^>H . 

8: Ihwattes. Bn. Ceylon PI , i4 , Pah. Otby, Bomb. PL, 6j ^]tchi- 
sin,Cat.Pb.andSindPL. 3 ;W. C^ A.. ProiL*f 7 . 

ofind. FL, 305 / Pheede, Hort. Mai., XL, t. 26 ; klltot, PL Andhr,, Sy 

■fg, 103 : Moodeen Sheriff, Stipp. Pharm. Ind., hu C/. C. Putt, Mat. 

Med, Hind., 109 ; S. Arjun, Bom 
Sind, 70 ; Inane, Mat, Med. Pat 
Top. Dacca, $8 ; Buchanan, Stat. 

329 f Atkinson, Him. DisL, 304; fcon. rroa, 
at, 92, Drury, U. FL 3 i 4 , .VS; Lisboa, V.PL Bomb., 143 i Btrdn^od, 
Bomb. Pr., 134 ! Balfour, Cyclop., //., 1 1 16 ; Smith, Die., 
sury of BoL, 798 ; Kew Off. Guide to BoL Cardens ' 

BoU'^Gaa Vl^iS ;Jou?. As. Sot .. Pt. iKHo. JL, ^^^7-S2;^ndJor^ 
III , 2J7 ; As. Fes., /V- 28^ ! Trans Ltnn, Soc,, XX., 29 j Gaaetteers . 
Mysore and Cborg, 57 f Gu)rii Drt , I 2 ; M(^on, Burma, 739 . . 

Habitat.- A large aquatic herb, common throughout the warmer pans 
of India. Flowers white, pink, or crimson. A variety (N. pubescensj 
with pubescent leaves and smaller flowers also occurs. 
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The Water-Lilies. 


irf I? n \ NVMPHiEA 
(y. F. Duth„.) Lotus, 


Y 

Medidne.—The flowers are used as a dry and cold astringent in 
diarrhcea^ cholera^ fever, and diseases of the liver, and are also recom- 
mended as a cardiac tonic. The powdered root is prescribed for piles as 
a demulcent, also for dysentery and dyspepsia. The seeds form a cooling 
medicine for cutaneous diseases and leprosy, and are considered an anti- 
dote for poisons. Taylor, in his Topography of Dacca^ mentions that 
•‘The flowers and stales of this species are reduced to powder, which is 
administered in cases of discharge of blood from the stomach and bowels.” 

Food. — The ROOTS, flowering stems, the young fruit, and the 
SEEDS are eaten in various parts of India. The roots, which contain a large 
quantity of starch, are usually boiled, though sometimes eaten raw ; the 
stems are cooked in curries ; the unripe fruit is eaten as a vegetable ; and 
the seeds are parched. Taylor says that the bulbous root, known by 
the name of Shaluk, and the seeds and stalks by that of Sampala, are 
sold in the basdrs as articles of diet, and the parched seeds are sold 
SIS Koi {Topography of Dacca).*^ 

Dr. Dymock, in a recently published paper entitled “The Flowers of 
the Hindu Poets,” gives the following account of the mythology of the 
Indian Lotus 
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“The queen of Indian flowers is the Lotus; the Hindus compare the 
newly-created world to a l.otus flower floating upon the waters, and it 
thus '^comes symbolical of spontaneous generation. It is the Padma- 
mani of the Buddhists. The golden lotus of Brahminic and Buddhistic 
mythology is the sun, which floats in the waters which are above the firma- 
ment, like an earthly lotus in the deep blue stream below ; from it distils 
the Amrita, the first manifestation of Vishnu. Brahma and Buddha (the 
supreme intelligence) were Ixirn of this heavenly lotus. Lakshmi, the wife 
of Vishnu, the Indian Venus, is called Padmavati, because she is repre- 
sented sitting on this flower. The Hindus see in the form of the lotus the 
mysterious symbol Svastika, which signifies the Bdn and Sh^luka com- 
bined. In Goa the common name for the plant is Savakf which I suppose 
to be a corruption of Svastika. The allusions to this flower by Indian 

S oets are innumerable ; no praise is too extravagant for it ; it is the chaste 
ower, and its various synonyms are bestowed as names upon women. 
In the Kuka Shaslra the best class of women is called Padmini. The 
lotus is supposed to calm the pangs of love, but in the case of Sagarika 
in the Ratnavali, so violent was her malady that even this remedy was 
applied in vain. ‘'Fake it all away * she says to Susamyata, ‘ I shall never 
obtain the object of my desire.’ The red lotus is said by the poets to be 
dyed with the blood of Siva, that flowed from the wound made by the i 
arrow of ILnma, the Indian Cupid.” | 

“ There are three varieties of Lotus or Water Lily : The white, called j 
Pundarika ; the red, Kokanada ; and the blue, Indivara. The entire plant : 
is called Padmini; the fruit, Karmikara j and the honey formed in the 
flowers, Makaranda. The stalks of the leaves are allied Mrinala. The I 
face of a beautiful woman is compared by the poets to a lotus blossOth, 
the eyes to lotus buds, and the arms to Us filaments, in Sanskrit Kinjalka 
or Padmakesara. The bee is represented as enamoured of the lotus. 
Hari likens the eyes of Radha to a blue lotus, and when sorrow ful, to a 
red one ; the face of Hari is to his Radhika like a full blpwn lotus.” 

The allusions to the sacred lotus in ancient Hindu literature appear to 
refer eoually to different kiads of Nymphsui as to.Nelumbium spcciosum, 
which, by many authors, has hitherto been regarded as the part icul.ar plant , 
referred to. In the above extract the description of the “ flower flaitiiig j 
upon the waters,” and the mention of its various colours- white, red, and . 
blue— suggest Nymphaea rather than Kelumbiiim. ' 
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Nympiuea stelUtai Wiild ; Ft. Br. Ind., I., 1/4. 

Hind.; NtlsJ^kala, nilsdpla, Bbno.; Subdikaim, 
Orissa j Bambhtr (Bijnor), N.-W. P.; Uplia-kamal^ Bomb.; Nalla^ka- 
lava, Tel.; Ctt~ambel (Hhwdo), Malkv. } Kya-nyu, Burm.; Niloipalag 
Mtpala, tndtvara. Sans. 

Re[trtDCt9,^Raxb,, FL /nd,, Sd. 428; Voigt, Hart. Sub. Cal., 

9, ThwatUs, Bn. Ceylo.%PL, 14, Atlchtson, Cat, Pb, and Stnd PL, 3, 
Drury, Hawi-book of Ind. FL, 30, W.& A., Prod., /., t7 ,\Mason, Bur- 
ma, 740 ; Elliot, Ft. Andkr.,70, i3sg Rheede, Mol., XI., t. 27 s Hod. 
Top. Ajm , t44; Innno, Mat Med. Patna, 78; Taylor, Top. Dacca, S8f 
Atkinson, Econ. Prod., N.^W. P.,Part V,, gisiAsboa, U. PL Bomb., 
143 s Btrdwood, Bomb. Pr., t35» Balfour, Cyclop., II,, 1 1 16 ; Kern Off. 
Guide to Bat. Cordons and Arborotum, 24 ; Cam. Mysoro and Coorg, 
/•> 5d. 

Habitat. — Common throughout the warmer parts of Indja. It varies in 
the colour and size of the flowers. In the Flora cf British India the fol- 
lowing varieties are described 

(1) cyanea; flowers medium-sized, blue, scarcely odorous. Syn. — 

N. CYANBA, Roxb, 

(2) parviflora ; flowers usually smaller, blue. Syn, — N. stbllata, 
Willd. 

(3) Tersicolor ; flowers larger, white, blue, purple, or flesh-coloured ; 
stamens vexy many. Syn, — N. vbrsicolor, Roxb, 

Food — The ROOTS and seeds are frequently eaten, especially in times 
of scarcity. 

NYSSAi Linn. ; Gen. Pi , /., 952. 

Nyssa sess&iflora, Hook f.i FL Br. Ind., II., 7^/7 / CoRNACEa 

Vem. — Kalay, chilauni, Nepal , 2'umbrung, Lepcha. 

References. — Kuro^For. FL hurm., I., 240, Gamble, Man Ttmb., 81 ; 
Ind. For , IX , 377- 

Habitat.~A large tree found in the forests of the Sikkim Mimdlaya 
above 5,000 feet ; also in Martaban betwe^TT 4.000 and 6,000 feet. 

S'tructure oi the Wood. — Grev, soft, even-grained. 

Domestic Uses. — Used for house-buiIding and other purposes about 
Darjiling (Gamble). 
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OCHROCARPUS 




OAK. 

Oak| see Querent, Vol. VI., Pt. I. 

OfttSi see Aveoa tative, Linn.; Gramimea; Vol. 1., 356 . 

OCHNA, ScAreb,; Gen. PL, /., j/7. 

[ 6g ; OcHNACEA. 

Ocbna squarrosa, Ltnn. ; FL Br. Ind., L, L 

Syn.— O. LUciDA, Lamk.;0. rufescins (?), Thunb. i O. obtusata, 
DC.; O NITIDA, Thunb. 

Vem. — iConiari, Uriya ; Champa haka, Santal ; Kanak^ehampa, Bomb. ; 
Sunari, yarra-juvi, sun^ru, tammichetia, Tel. ; Narole, mudah, Kan. ; 
Hsen^way, Burm. ; Kunul^ckampa, Sans. 


RefereiiCCt*"~^ojt^., Ft. Ind,, Ed. C.B.C., 4^ * Btandts, For, FL, Oo ; Gam* 
ble, Man. Timb., 6 $; Data. & Gibs., Bomb. FI. SuppL, tf ; Mason, 
Burma & Its People, 764; Elliot. FI. Andhr., 170 ; Graham, Cat. FI. 
Bomb., 37 ; Read, A. Campbell, Rept. Econ. Prod., Chutia Nagpur, No. 
840Q i Lisboa, U. PI. Bomb., gj ; Gawetteers :-^Mysore & Coorg, /,, $8 ; 
Bombay, XV., 429 ; Ind. Forester, IX., J55. 

Habitat. — A shrub or small tree, found in Bengal, Assam, Burma, South 
India, and Ceylon, 

Medicine. — The Root, which is long, twisted, and tuberous, is used by 
the Santals as an antidote in snake-bite ; a decoction of the root is given 
in certain menstrual complaints, also for consumption and asthma {Revd. 

A Campbell). 

Structure of the Wood.^Reddish-brown, moderately hard, and close- 
grained i weight 5 lib per cubic foot {Gamble)* 

O. Wallichiii Planch. ; FI. Br. Ind., /., 

Syn.— o. ANDAMANICA, Kuro ; O. NITIOA, Wall, {not of Thunb.); O. 

sguARROSA, Xura (not of Linn.). 

Vtm.^Yodayah, Burm. • 

Refereaces.-^/irurA, For. FI. Burma, /., 20$, and in Joum. Asiai. Soc. 
hi'ng., XLt.,pt. ii., 295; Gamble, Man. Timb., 66, 

Habitat. — A small, deciduous, glabrous tree found in Burma. It is very 
frequent in the tropical forests of Martaban and 'Fenasserim, less so along 
the eastern and southern slopes of the Pegu Yomah (Kure l.c.). The 
O. aadamanica of Kurz, found by him in the Andaman Islands, is, in the 
Flora of British India, reduced to this species. 

Structure of the Wood. — Light-brown, hard, close grained, and brittle ; 
weight 54tb per cubic foot (Gamble). 

OchreSy see Pigments, Vol, VL, Part I., and Iron Oxides, Vol. IV., 520. 

OCHROCARPUS, Thou./ Gen. PL, /., /; 5 . 

[ IVtRht, Ic., t. iggg ; Guttifera^ 

Ochrocarpus long’ifolius, Bmth. 6* Hook. f. / FL Br. Ind., ; 

, Syn.— CaIYSACCION LONOIFOLIUM, IViVV ;CaLOPHVLLUM LONGIFOLICM, 1 

H'all.; Mammea I. 0 NG 1 F 01 .IA, Planch. & Trian. « 

Vtm.'^Nug’kl^ar-ke^phul (the flowers), HiNU. ; NAgesar-ke^phul (the 
flowers), Kbng. ; Surin^i, tdmbra-nagkt'-ar . BOMU.; Ran und%, Kon- 
KAN ; Punndg, surtngi. Mar. ; RMt-ndg^kesar, Gwz. ; ««- 

gashiip^u, niiglsar‘pu*{the flowers), Tam. 5 Sura^ponnn, '1 ki . ; If an'iL 
latingi (male), (female), suringi, gardundi, Kan.; Set ay a, M.\- 
LAY. ; Ndga-Jee’saram-pushpam, S\NS, 

References. — Beddome, Ft. Sylv., t. 89 ; Gamble, Man. Timb., 2T,27; 
i^nnock. Mat. Med, W. Ind,, 2nd Ed,, 8$ : S, Arjun, Bomb. Drugs, 23 ; 
%barm. Ind., /., 171, jgJ; Moodeen Sheriff, Mat. Med. of Madras, 44; \ 
LLbo.t, U. VL Bomb.^ #/, 241 ; Bifdviood,Bomb. Pr., /J; Lioiard, Dy^s, 
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The ConiiMW Sweet 
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r, CycM., 55^; Off. Guidi to ik$ Mus. ff^c. Bot, 
ftrst^Mysore 6 f Coorg, 69, 4 J 6 ; Bombay, XIII,, 36, 
nd. Forester, XII., tiS {xxti.). 


33; Balfour, 

j6 > Gaoetteers: — , 

XV., 73 ; /nd. Forester, XII., tSi {xxtu). , . 

Habitat.— -A Urge, deciduous tree, found in the forests of the Western 
Peninsuta from Kanara to the Konkans. It is said to be met with also 
in some parts of Burma. 

Gum — The seed, which is as large as an acorn, when cut exudes a 
viscid gummy fluid. 

Dye — The dried flower-buds, known in commerce as tambra nag- 
ktsiir (red nagkesar), are us^d for dyeing silk. They are about the size 
of cloves and of a red colour (see Balfour, Cyclop., under Calophyllum longi- 
foiium). 

Perfume. — In some parts of India a perfume resembling that of violets 
is said to be extracted from the dried flower-buds (GaxetUer, Mysore 

Coorg). 

Medicine, — The dried flower-buds possess mild, stimulant, carmina- 
tive, and astringent properties, and are reported to be useful in some forms 
of dyspepsia and in naemorrhoids (Dymock). They are used in the form of 
an infusion prepared in the ordinary w^, the proportion of flowers to boil- 
ing water being one to eight (Moodeen Sheriff), 

Food. — The fruit is eaten 'by children who call it gori undi or sweet 
undi'^ [Dymock), 

Structure of the Wood. — Hard, red, close, and even-grained ; weight 
55lh per cubic foot (Lisboa). 

Domestic Uses.— The timber is used in Burma for planking and for 
the masts and yards of boats. 

Ochrocarpus siamensis, T. Anders.: FI. Br. Ind,, /., 2*jo. 

Syn.— Calysaccion siamsnsb, Miq.\ Mammea $iAMENSi 5 ,r. Anders. 

Vern. — Ttiarapi, ta-lapi, Rurm. 

Referencea.— A'vrR, For. FI. Burma, i Gamble, Man. Timb., 2 t. 

Hdbitat. — An evergreen tree, found in the forests on the dry hills of 
Pcgu.and Arrakan, and distributed also to Siam. 

Domestic Uses.— The wood is said to be good for cabinet-making 
(McClelland). 


OCHROSIA,/ww.; Gen. PL, PI., poo. 

Ochrosia borbonica, GrneL; FI. Br. Ind., III., 6jS / Apocynaceje. 

Syn — OCHROSIA SALUORIS, Bl. ; CeRBBRA PARVIFLORA, Wall, i C. SAI.U- 
TAKis, Lour. 

References. — Kurg, For. FI. Burma, II., 172 ; Gamble, Man. Timb., 62 ; 
Ind. Forester, VI., 238 ; VII., 244. 

Habitat. — A small evergreen tree, found in the tidal forests of the 
Andaman Islands, and distributed also to similar localities in Ceylon, the 
^ Straits Settlements, and Java. 

Gum.— Some species of this genus are said to yield gutta (Baron von 
Mueller), but no information can be obtained as to whether the Indian 
one docs so or not. 


OCIMUM, Linn.; Gen. Pi., IL, nyi. 

[ 868 (var. thyrsiflorun) ; Labiat,®. 
Ocimum Basilicum, Linn.; FI. Br. ini., IV., 608; Wight, 1 c.,L 
Common Sweet Basil; Sweet Basil; Common Basil. 

Syn.— O. PiLOSUM, Willd. / O. album, Linn. Mant. notofUoxb. ;0. mini- 
mum, Burm, not of Linn. ; O. hispidum, Lamb. ; Q. MENTHifCKOLiUM, 
Benth.; Q. caryophvllatum, Rtfxh./ Plkctranthus BarrelipR*» 
Spreitg, 
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(U'. /?. Clark.) 


OCIMUM 

Basilicum. 


\ Various vsrietieB of OciiBuni Basilicotn have been described by Bentham, I 
but Sir J. D» Hooker, in the Flora of Brit Uh India^ says he cannot dis^ ^ 
tinguish these by any constant characters. “ the plant,” he observes, ! 
"varies much in robustness and hairiness of its parts. Var, thyrsiflora ! 
is a luxuriant state, va* difforme has abnormally deeply cut leaves;! 
var, purpufascens is a purpie-roloured state, imported from Persia; var\ 1 
glabratum has very large fruiting calyces, sometimes one-tourth inch dia- ! 
meter, with a rather elongate uppei lobe. ” ( 

Vern.— babuUtuhi, sabsah, Hind.; Babui tulsu khtib\ 

kalantf drbunska, pashanabheddte,^ Bbnc.; Dhdla tulasi, (Jriva; 1 
Dimbu hnha, malt buha^ bhtirbfiri^ Santal ; Furrunj-mushk, nigand, 
babrij tuliit hahttrif rchati, panrf ntyitaho^ Pb. ; Nazho^ SiND ; 

Sabza, Mar.; Subialit &alzat, tirunitru, Dec.; Tirnutpatckie, 

tirunitru.TAM.; Budra jada, bkti-tulasi,y^pudu p tchchay vibudi~patri, 
Tel.; Kam-kasturiy stijehiyay Kas^; firu-nitru, poch-cha, Malay.; 
Sawandatfila, SlNO. ; VotTura , munjariki. Sans.; Buklut-itl-eub, rikatty 
i^lulhasfaramt hehaky bbdrujy aitaha-uUfeteyaty Arab,; Ftranj^mushk, 
turek-korasani^ daban-sfiahy nazhuy vng&sht-kvini'zuckan, PsRS. 

References.— f;. /«//., Ed. C.BX., 46.fi Voigty liort. Sub, Cal.y 
447 ; Stt^aari, Vb. I't.y 170 ; Mason, Burma & .Va People, sor, 7go ; 
E/'iofy Fi. Andhr.y 26, 165, 191 ; Pharm. Ind., 167 ^ AinsUe.Mat. Ind., 
ILy .fJj, O'Shaughneitxy, Bong. IHsbtns., 492 : Moodeen Sheriff, Supp. 
Pharm. Ind., 1^4; U. C. Dutt, Mat. Med. Hind., 220. $ 23 j Dymock, 
Mat. Mid. W, Ind., 2nd kd., 606 ; Fleming, Med. PI. and Drugs, as in 
As. Bt'S., VoL XL, 172, S. Arjun, Bcmb. Drugs, 102 ; Murray, PI. & 
Drugs, Sind, 173,- Yenr'Book Pharm., t^ft, 2 i<^ { Med. Top. Ajmere, 
149 ; Irvine, Mat. Med. Pat., 49, 76 ; Atkinson, liim.Dist,, 70fi ; Lisboa, 
iK PL Bomb., 2?4: Btrdu'ood, Bomb. Prl, 64, 224; Butler, Top, & 
Statis,, Oudh & Sultan pore, 44 ; Aitchison, Afgh. Del. Com., 9$ i BaL 
four, Cvclop., 11 ., Smith, Du'., 399 : Treasury of Bot , Hoi i Home 
Dept. Cor., 224; Gazetteers .Mysore & Coorg, I., 64; N,»W P.. I., 
H 3 i JV; Ixxii.; Ind. Forester, XII., App. 19. 

Habitat.— An erect, herbaceous, glabrous or pubescent annual, indige- 
no'js in Persia and Sind ; growing throughout India. It is cultivated 
throughout Tropical India from the Panjab to Burma, and is said to be 
indigenous on the low hills in the Pan] 4b {Aitchison), 

Fibre.— Encyclopaedia mentions that it is cultivated to a small 
extent in the western portion of the Hughli district, on account of the 
strong^ fibre that it yields, which is employed for ropc*making. [This must 
be a mistake. — Ed.\ 

Oil. — It is included in a list of vegetable fixed oils in Ency- 

clopwdia. The Natives of India, in their perfumery, distil ottos from some 
of the diilcrent species of Ocimum, but exact information on this subject 
is not available. "On distillation the plant yields a yellowish green vola- 
tile oil lighter than water, which, on being kept, solidifies into a crystalline 
camphor, isomeric with turpentine camphor ” {Gmelin's Handbook, XIV., 
3S9)* 

Medicine.— " The whole plant has an aromatic odour, which is im- 
proved by drying. Its taste is aromatic and somewhat cooling and saline.” 
{Pharmacog. Ind.). The .seeds, which are much used medicinally in some 
parts of India, are small, bbick, oblong (one-sixteenth inch long), slightly 
arched on one side and flattened on the other, blunt pointed. They "have 
no odour, but an oily, slightly pungent taste. When pl.'iccd in water they 
become coated with a semi-lransparent mucilage. , Steeped in water, they 
form a mucilaginous jelly (U. C. Dutt, Murray, Dymock, &c.}. Their pro- 
perties are said to be demulcent, stimulant, diuretic, and diaphoretic. 'I hey 
are often used in infusion in India, especially by Native practitioners in ilie 
treatment of .gonorrhoea .mid nephritic afli'ctions, and are regarded .also 
as useful for dysentery afid durrhoea, cvpc'cially in children for the 
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dtarrhcea of dentition. A cold infusion of the seeds is said to relieve the 
after-pains of parturition (FUmingt dsf af . JC/., 174% Baden Powell). 

Dr, Irvine in his Materia Medical Patna remarks that the seeds in doses 
of from ^i to are used as an aphrodisiac. The expressed juice of the 
LEAVES forms the basis of a celebrated nostrum for the cure of ring-worm, 
and the bruised leaves are applied to parts stung by scorpions to lessen 
the pain The powdered dried leaves are said to be an effectual means 
of dislodging maggots (Dr. Newton). The plant is also credited with 
diaphoretic properties. ** The juice of the leaves mixed with ginger and 
black pepper is given in the cold stage of intermittent fevef (T aylor. 
Topography of Dacca). 

Special Opinions, — § a well-known mixture of four 

seeds employed medicinally by all Native druggists in the Panjdb— usually 
consists of two seeds of Ocimum pilosum, Plaatago sp.f Salvia sp., and 
another, altered and added to according to the taste or idea of the drug- 
gist •• (Surgeon-Major y. E. T. Aitchison.Simla^. “ The seeds are useful in 
diarrhoea and dysentery, given in doses of x to 2 drachms to adults, and 
4 to 5 grains to infants administered in syr^ ** (Lai Mahomed^ isi Clast 
Hospital Assistant Hoshangbhadt C. P.) •* The seeds washed and pounded 
are used in poultices for unhealthy sores and sinuses. They are ato given 
internally with sherbet in cases of habitual constipation and in internal 
piles” (Civil Surgeon H. Thornton, B A>, M B., Monghyr). 1 have 
seen a teaspoonful of the seeds infused in a tumbler of water to which 
a little sugar is added, and the whole drunk daily as a demulcent in cases 
of genito-urinary diseases” (Honorary Surgeon A. E. Morris, Tranque- 
harj. ** The seeds are made into a sherbet and administered in fevers; 
they have diuretic properties” (Surgeon* Major A. S. G. Jayakar, Muskat). 
'•The juice is dropped into the ears for the cure of earache and dul ness 
of hearing. Roots are used for the bowel complaints of children ” (.Swr- 
geon-Major D. R. Thomson, M.D., C I.E., Hladras). 

Food. — The Plant has a strong aromatic flavour like that of cloves and 
' is often used for culinary purposes as a seasoning. The seeds are sonie- 

1 times steeped in water and eaten. They are said to be cooling and very 

nourishing. In Kanawar they are sometimes eaten mixed in ordinary 
bread (Stewart, Pb. PL), They are largely employed, especially by the 
Muhammadans of Eastern Bengal, infused in watci, to form a refreshing 
and cooling drink. 

Ocimum canum, Sims ; FI Br, Ind„ IV , 6oy. 

Syn.— O. amfricanum, Linn ; O. album, Roxb. (not of Linn ). 

Vern. — Bharhhan, Sant.; Kuhka tulasi, Tel. ; Hin-talla, SiNO. 

References.^/?0jr«., Fl, Jnd , hd, C B.C,, qfiS ; Dala. & Gibs,, Bomb. FI , 
2 o 3 ; Grah , Cat. Bomb. PL, 147 : Sir W, Elliot, Ft. Andhr,, 102 \ Rtv 
A. Campbell, Rett. Eton. PI., Cnutia Nagpur, No, 7^176 ; Gaaetteers — 
Bombay, V„ 28 , XV., 441 , N.- W. P, (Btm. Dists.), iX., J/5 ; Mysore & 
Coorg, A, 64. 

Habitat.— An erect, pubescent, herbaceous plant found on the plains 
and lower hills of India, from Assam, Bengal, Behar, and Central India 
lu the South Dcccan and Ceylon. It is usually abundant in a wild or. 
semi-wild state about Native gardens. Dal/ell & Gibson mention that 
Africa is supposed to be its native country. 

Mcdiciae.— The Rev. A. Campbell, in his Econs Prod, of Chutia Ndgput, 
says of this plant ” During fever, when the extremities are cold, the 
leaves, made into a paste, arc applied to.^hc finger and toe nails. The 
same preparation is used as a cure for parasitical diseases of the skin.’* 
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The Sacred or Holy Basil. 


KaUtat.— A somewhat shrubby, herbaceous plant, found throughout 
India* Burma, and Ceylon, and distributed to the Malay Archipelago, 
Australia, and the islands of the Pacific, ft is also met with in Western 
Asia and Arabia. In India it is found on the Himalaya, up to an alti- 
tude of 6,000 feet. Although common in waste places, it ts more fre- 
quently cultivated, and it is thus doubtful whether this species is really 
indinnous to India. 

t Medicine. --The leaves have expectorant properties, and their juice is 

used by native physicians in catarrh and bronchitis. This preparation 
also is applied to the skin in ring*worm and other cutaneops diseases. 
An infusion of the leaves is used as a stomachic in the gastrie disorders 
of children, and in hepatic affections. The dried leaves are powdered and 
employed as a snuft in ozaena. They are also *'an effectual means 
ofaislodging maggots** N^ton), The root is given in decoc- 

tion as a diaphoretic in malarial fevers. The seeds are mucilaginous and 
demulcent, and are given in disorders of the genito-urinary syStem. 

SpsciXl Opinions. — § "Juice of the leaves combinedf with ginger 
given for colic in children” {Civtl Surgeon S. M, Shircon, Moorshid* 
abad). The juice of the leaves poured into the ear, first-rate remedy for 
earache** (P. Ummegudien, Mettapolian, Madras), "The infusion of th<‘ 
leaves is extensively used as a carminative and laxative for children ** 
{Surgeon IV. F. Thomas, sjrd M. AT./., Mangalore). Its flowers are used 
with honey, ginger, and onion juice in cough as an expectorant ** {Asi^istant 
Surgeofi AT. N Bhuitacharji, Tirkoot State Railway, SomosUpore). " The 
juice of the fresh leaves sweetened with honey is given with benefit to 
children suffering from bronchitis ’* Surgeon R, C* Gupta, Banki* 

pore). " The juxe of the leaves and flower-tops and the slender roots are 
used as an antidote in snake poisoning. The juice of the leaves ts car- 
minative, refrigerant, and febrifuge ; also cholagogue and laxative. It is 
used as an expectorant in the bronchitis of children, externally it is used 
in ring-worm** {Civil Surgeon J. H. Thornton, B.A , M,B , Monghyr)* 
" Tihe juice is given internally in cases of febricula and catarrh of the nose 
and lungs** (Native Surgeon T, R. Moodelliar, Chingleput, Madras), 
** L^ves are said to possess diaphoretic properties *' (J, Parker, M.D., 
Deputy Sanitary Commissioner, Poona). 

FoiMl-^Occasionally grown as a pot-herb by Europeans, for which pur- 
pose it is very useful {Atkin 5 on^. 

Doumtic Rt Sacred. — The ru/sfis.the most sacred plant in the Hindu 
religion; it is consequently found in or near almost every Hindu house 
throughout India. Hindu poets say that it protects from misfortune and 
sanctifies and guides to heaven all who cultivate it* The Brahmins hold it 
sacred to the gods Krishna and Vishnu. The story goes that this plant is 
the transform^ nymph Tulasi, beloved of Krishna, and for this reason near 
every Hindu house it is cultivated in pots or on brick or earthen pillars with 
hollows at the top in which earth is deposited ; it is daily watered and 

• worshipped by all the members of the family. Under favourable circum- 
stances, it grows to a considerable size, ana furnishes a woody stem large 
enough to make beads from for the rosariss used by Hindus on which 
they count the number of recitations of their deity’s name. 

In the Vrat Kaumudi, one of the sacred books of the Hindus, a cere- 
mony, called the tulaihi laksha vrat, is orjered to be performed, when a 
vow is made, whi^h consists in offering l 4 e of the leaves one by one to 
Krishna, the performer fasting till the ceremony is complete (Lisboa). 
Najmvadt another ceremonial sacrifice aniong the Hindus, consists in 
taking a brass dish containing some cookRd md, and placing it before 
the god in a square previously marked opt on the groumf with the fingers 
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dipped in water. The worahipper then squats on a low stool, and taking 
two leaves of the iulsi in nis right hand, he closes his eyes with his left, 
dips the leavM in water, and throws one upon the fooa, and the other, 
aher five peculiar motions of the hand, on the god {Lisboa). The leaves 
are also used in the funeral ceremonies of the Hindus ( 0 *Shau^hnesty), 
The leaves of. the variety villosiim, Balfour says, are employed in 
Courts of Justice in India. ** Hindus are sworn by them. They are placed 
in the palm 0(f the hand by a Brahman, who repeats the prescribea oath, 
and at the termination they are masticated and swallowed.^* 

Ocotea lancCOlatai Neos^ see PIm^ laaceolata, Nees; LsuRiNBiB; Voh 
VI., Pt. 1 . 


ODINA, Roxh.; Gen. PL, /., ^aj. 


Odina Wodier, Roxh.s Fl. 


[ AKACARDIACliK. 

Wight, Ic.y /. 6 o ; 



Magh. ; Bara, dahdabhi. kalloray, 
\ra. gumpri. gharri, GOND; yhingan. 
I Kiamilt kambal. batrin, iimlu. ket 


ODINA 

Wodier. 


DOML, 

SAC1 


drdmai, Uriya; i/nei, 

Nepal; Kekeda, KuRKu'/Tfati 
jibdn,tindan kartUlA, N.-W. P.; Kidmift kambal. hahrin,himltk. kemhail, 
dhauniika, dila, kemal, koamla, sulambra, pichka, lidra, kamlaiJ^h.i 
Gob, Haj,; S imati, m^fya, Sind.: Cdnja, mquhi, magdor, mayeen, C. P. ; 
Shimfij ginyan, moya, kimui, moina, mot, otTHati, m(^a, shembat, 
molarda, gajel. Bomb. ; Mot, moja, moye, shimat, munidi, skimti. Mar. ; 
Wodier, wude, odiyamaram, oiiyam, I am. ; Gumpini, gumpna, dum^ 
pM, dumpri, dumper, dampara, odai-rndnu, guwpena cMtu, Tel.; 
Shimii, pdnil, gojal^ udi, suggipaife, skimti, Kan.; Nahi, hnan- 
nahhai, nabkay, knabd. Burn.; Jingini, Sans. 
Rcfefences.<~^a«ft., Ft Ind., Ed. C.B.C., 336; Voigt, Nort, Sub. CaU, 
gJS; Brandis, For. FI., raj; Kuro, For. FI. Burm., /., jar : Gamble, 
Man. Timb., no; Dais. 6f Gtbs., Bomb. FI., Sr; Stewart, Pb. PL, 46; 
La Maoui & Decaisne. 363 ; Mason, Burma and Its People, S40, 774 ; 
Siliot, PL Andhr,, 45, 6$; Pharm. Ind.,6o; Ainslie, Mat. Ind., ^36; 
CyShaughnessy, Beng. DUpens., 22; U. C. Dutt, Mai. Med. Hind., 
3ot ; Jfymock, Mai. Med. W. Ind., and Sd., 20a; S. Arjun, Bomb. 
Drugs, 36, 207 ; Baden Powell, Pb. Prod., 396, 307 ; Atktnson, Him. 
Dist„ 3o8, 74i; Scon. Prod., N.^W. P., Pt. I., 5; Ltsboa, U. PL Bomb., 
S4, S4i> 3SO. 278 ; Watson, Fe(., 4, p, 53, Cyclop., III., 8; 

Kew Guide to Bot. Gardens & Arboretum, 37 •, Home Dept. Cor,, 
aJp; Burm. Gao,, Vet, I., 184. 187; your. Agri.^Hort. Soc., 1875, 
75; Por. Ad. Kept , Chutia Nagpur, r885, ag ; Gaaetteers: — Mysore 
& Coarg, /., 59, 59; HL, 28; Bombay, VIJI., rt; XIII., 26; XV., 73} 
N,*W. P., I,a8o; lV.,lxx; Panjdb: — Rawalpindi, rs; Hoshidrpur n ; 
Curddspur, $3 ; Shdhpur, 69 ; Settle Repts., Seonee, ro ; Bhanddra, 
rg; Nimdr, 3o6 ; Baiiool, 127 ; Ckkindwdrd, ro7 ; Manuals o/Adminis^ 
iraiion, Trichirtopoly, 79 ; Madras, I., 362. 

Habitat.-* A large, deciduous tree, 40 to 50 feet in height, met with 
throughout the hotter parts of India from the Indus eastwards. It ascends 
in theSub-Himdlayan tract to an altitude of 4,000 fret ; is found also irP| 
Assam, Madras (chiefly in a cultivated state), and in Burma, the Anda- 
'.man Islands, and Ceylon. 

Gum.— Prom wounds and cracks in the bark of this tree, at some 
seasons of the year, there issues a qum, at first yellow'ish white in colour 
{kanne^ki-gond), which takes on a brownish tinge, and afterwards, if it falls 
to the ground, bmmes blackish {tingan^ki^ond). It usually exudes in Octo 
ber and ** occurs partly in tears of a yellowish tinge, partly in colourless 


angular fragments which are full of fissures like those of gum-arabic. It 
has a disagreeable taste, is not astringent ; about one half is completely 
soluble in water; the remaining portion forms a slimy mucilage, but is 
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not gelatinous (Dymoek). It is much used /long with the gum of Ano- 
pisstts laUfolla in calico-printing, and in Nef>il as apapw-sise. In Kumdon 
Oaptain Oampbell states that it is used mixed with lime in white-wash- 
ing. In Burma, Kurz sim, it is employed as the basis of an inferior var- 
nish. The Brahmins of Bengal use it to stiffen their Brahminical strings. 

Dye & Taa.— The bark of the tree furnishes a small amount of 
brownish-red colouring matter^ which produces on tasar-silk a golden or 
pale brown tint similar to that obtained from lodh bark (Sjmplocoa race- 
moaa) {Wardle), It is also used in tanning. 

Fib^— The bark yields a good although coarse cord^e fibre. 

Medicine. — The bark is very astringent, and, although not officinal, is 
described in the Pharmacopceia of India. A decoction is said to be useful 
as a local application in cutaneous eruptions and obstinate ulceration, and 
to form an excellent astringent gargle. Ainslie, who gives a similar account 
of its properties, remarks The bark powdered in combination with mar- 
gosa oil IS considered by the Vytians a valuable application for old and ob- 
stinate ulcers.*' The gum, beaten up with cocoanut milk, is applied to 
sprains and bruises, and th^ LEAVES boiled in oil are used for a similar 
purpose. It is given internally in asthma, and as a cordial to women. 
Externally it forms the basis of many of the plasters employed for rheu- 
matism. In Taylor's Topography of Dacca mention is made of a medi- 
cinal use of this tree not referred to elsewhere. He says that the juice of 
the green branches, in a dose of four ounces mixed with two ounces of 
tamarinds, is given as an emetic in cases of coma or insensibility produced 
by OTium or other narcotics. 

Fodder.— The leaves and youn^ shoots afford fodder for cattle. In 
some places (Madras, Oudh, Ike.) it is pollarded to supply fodder for 
elephants {Gamble), 

Structure of the Wood,— The sapwood is large in amount and very 
subject to worms, the heartwood when freshly cut is light red, but becomes 
reddish brown on exposure. It is moderatfly hard, close-grained, seasons 
well,«and does not warp, but is not very durable (Gamble), It is, however, 
not liable to be attacked by white ants (GaBetteer, Mysore Isf Coorg), 
Average weight about 581b the cubic foot. 

Domestic Uses.— The wood is used for a variety of purposes. Spear 
shafts, scabbards, wheel spokes, cattle yokes, oil presses, and rice pounders 
are made of it. It was tried for sleepers on the Madras and on the Oudh 
& Rohilkhand Railways, but did notl succeed. Kurz recommends it as 
suitable for cabinet making ; but no trial of the wood for that purpose has 
apparently as yet been made. 

(George Watt,) 

OILS, FATS, & OIL-SEEDS. 

Rtitstacoo.^Agri,-HortL Soc., tnd„ Genital (lnd\a)i^Joutn„ IL, Pro , 
4S4, 465, 539, 5«o, III,, Pro,, 4f7, 171, fSS, tfl4, Sel„ 248 / JV,, Set,, in- 
3rd! V„ Set,, 8r ; Pro,, 27; VI„ 3igr333, Pro,, 69, rt4, rgj, 148, 
VllI,, 330-333, Pro., 34 ; IX., 47-$^, 36o*J70 Pro,, r40, /w / (Counties 
other than India) fjourn., IV,, ti3,Sel,, r<r, rss. Pro. 8; VIII, , 
164-167 / IX,, Pro., 6 1 XI., 551 ; New Sefies, VJl,, Pro., 33 ; Bengal — 
Trans., IV., t03, t33 ; V.,64; VI., 2391 W, 45 , 75, ^9, 83 ; 
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. //., ,31. iSt ; V., Pro.. 55, S6 1 Madnu, VII., i6, tor ; Bom- 

bay :—Jouru II,, Sel., 300, 3oi / I/I,, Set,, 248 : tX,, 390, 39$, ^ f ^ “ 
W. P. and Oudh •—Trans /., ao/ VIII., tAs-i68, 183, 184, if ipo , 
Journs., II, S3, 89 ; Sel., 207, 26r^; A., 6s-6p, Pro,, 37 ; XIII,, 2y>, 
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5^7 / SirUs^ IV. ^ Pro., 32 ; Panjdb :--Trans., VJH., i6s-t6S> 
iS2, i8^ t88, tpo ; purns; VIII., 143 ; XIII., SQO, Set., 57, $8 ; New 
Series, 75 i Central Pravtnees i^Tram., VIII., r24*i44, 183 / Journs., 
III., Sel,,98,99» Pro., 171, >83, 286; IV., Pro., 23, 74>90j V.* Pro., 
6r ; New Series, V., Pro., 57, 5^; Central Indus x^Trarts. VIII., i83, 
185, tSy, ip/ / Journ., Illr, Sel^ 249 ; Burma — Trans,, VI., 127, 128 ; 
VII., Pro., iSSf VIlI., 34s ; Journs., IV., Sel,, 14, 15 ; Pro., 9 / IX., 
Sel., 58, S4, 58, SP; X4 Pro., 5/; XI.. 44S’447 ; New Series, V., Pro. 
{1878), 38, 39! Assam Trans., VIII., 166, 168 ; yourns.,IV., 120 ; 
will.. Pro. J7 ! IX., 247 • X,, 223, 224. 342} Sel,, f, fi, 7 / Mysore 
Jour ns.. New Series, IV., Pro., 27 ; V., Pro. 16 ; Hawkes, Report upon 
the Oils of Southern India ; Cooke, Otis and Oilseeds ; Baljour, III., 
g-t8 s Spend Encyclop., II., i360‘T484. 

The Otis and Fats of India be classified according to many , 
systems as, for example. Chemical, Physical, Industrial, &c., Ac. Thus 
some oils are said to be fixed, others essential : some are edible, others 
medicinal ; and still others suited to various arts and industries according | 
as they are drying or non-drying oils. Fats, tallows, and waxes, are che - 1 
mically of the same nature as the substances popularly designated oils. 
In the present article it is intended to deal mainly with the fatty oils j 
(except those exclusively of medicinal interest) and to assign the essential 
oils a place with perfumes ; that is to say, to deal wMth the oils and fals | 
that are of interest in the arts and industries, or to the people of India. 


Oils suitable 
for Candle- 
making. 


It may be said that these belong to two great sections— I . Fatty Oils : 


II. Mineral Oils. 

I.—THE PRINCIPAL FATS & FATTY OILS OF INDIA. 

Very little can be learned for certain as to the extent Indian Fals and ^FATrfofts. 
Oils are employed by the Indian soap and candle makers. Writers on l 51 
Indian economic subjects make mention of a limited number of vegetable oils • 
in connection with these industries, but they do not definitely whether t 
they are actually used or are only suitable for those purposes. The follow- | 
ing out of a possible list of some 300 oil-yielding plants, &c., may be men- . 
tioned a^the more important • 


1. 

2 . 
3 - 
4 * 


7 - 

8 . 

9 * 


Aleurites moluccana. 
Aoacardium ocddentale. 
AnsmirU Cocculos. 
Arachis hypogoea. 

Baasia butyracea. 

B. latifolia. 

B. longifolia. 

Brasaica campestris. 

B. jnneea. 
lb. Buchanania latifolia. 

11. Butter or Ghi. 

12. Callophyllum inophyllum. 

13. Camellia theifeim. 

14. Canarinm commune. 

1^ Camiabis sativa. 

16. Carapa molncceoais. 

17. Carthamua tinctorius. 
lA Cleome viacoaa. 

ip. Celastma paniculatuli. 

20. Cochloapermum Gossypium. 

21. Cocoa nudfetm. 

22. Croton TigUnm. 

13. Datbergia latifolia. • 


24. Dipterocarpus tuberculatns. ^ 

2c. D. turbinatna. 1 

20. Eriodendron anCractuosum. 1 

27. Eruca sativa. 

I sA Euphorbia dracunctiloides. 

2p. Fish Oil. 

30. Gardnia indica. , 

31. G. Morelia. 1 

32. Gossypium, various species, &c. I 

I 33. Gttizotia abyssynica. | 

34. Gynocardia odorata. 

Helianthus annuus. 

Jatropha Curcas. 

37. Juglana regia. 

3A Linnm nsitatissimum. 

39. Melaleuca Leucadendron. 

40. Melia Anadirachta. 

41» Mesua ferrea. 

42. Morittga ptcrygosperma. 

Murraya KernigU. 

44. Olea cuspidata. 

a Papaver somniferum. 

Pongamia glabra. 
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55 

CFooodU*. 

JIL < 

57 

I 
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VselPi&LB. 

58 


47* Pnmas Amygdalns. 
^ Rhas scmiajata. 

^ R* snccodanea. 
so* R* WalUchii. 

51. Ridnus commonla* 
5a. Salvadocm oleoides. 

53. Sapindns Mnkoroasi. 

54. S. trifoliatui. * 




Si^nm ssbifeim. 
Sasamiim indicimi. 
StefcuUa fostida. 
Tamarindns iadica. 
Tectona gnuidis* 
ft. Tenninalia Catappa. 

61. Tetnntherm monopctala* 
da. Vateria iadica. 




To what extent any one of the above have become important oils in 
soap- and candle- making cannot at present be definitely ascertained. They 
may collectively^ however, be designated the Indian vegetable fatty oils 
m(»t of which, at normal temperatures, show a tendency to become solid. 
This is certainly one point in their favour, but many of them are non-dry. 
ing oils,*’ and hence doubtless contain for candle-making an injurious 
amount of oleic acid* 

It may be said that oils are primarily classified into— I., Fixed, and 
II., Volatile. Each of these may be referred to ist. Animal, 2nd, Vege- 
table, and jri, Mineral* Popularly (and in nearly every language in the 
world) fats are treated as diifmnt from oils. It, however, serves no good 
purpose to keep up this distinction, except to indicate the particular fatty 
oils which at ordinary temperatures remain in a solid or semi-solid condi- 
tion. The volatile and the mineral oils agree with each other in consisting 
of carbon and hydrogen or in having, in addition, smaller proportions 
oxygen, nitrogen» and sulphur than occur in the fatty oils* They cannot, 
theraore, in any respect be spoken of as fatty oils* 

rsf— iNOuir Animal Fats and Oils. 


Very little more can be said regarding these than will be found under 
Honey and Bees’-wax {VoL /K, and Tallow, the last mentioned 

substance will be found desenbed in Vol. VT; Pt II. It is probable that a 
larger amount of fish oil might be manufactured, along the entire coast, 
than appears to be the case ( Pb/. ///., j 6 S). Materials that might be uti- 
lised for this purpose are eitherjallowed to rot on the beach or are used at most 
only as manures. The oil from the Indiai^orpoise (Plataoista indi, Blyth) 
IS highly extolled for luminous purposes. Tne Indian whale (BaloBuopterus 
indtea, alyth) is regularly caught by the fishermen of the west coast, but de- 
finite information as to the nature of the oil obtained from that animal can- 
not be learned. Crocodile oil (Crocodilus palustiis, Vol* II., 592) 
enjoys the reputation of affording a larger amount of sohdifiablc fat than 
eitliOT neat's-foot or any fish oil. Of the Tatter the following are the fish 
specially mentioned as being employed in the manufacture of oil : Labeo 
roUta (the rohu or rut)^ Pristia cuspidatiia (the saw-fish), Rhynchobatns 
dje^eo^ (the ulavi), Barbas cholauhe bitter carp), and Clnpea longiceps, 
which yields the Malabar oil-sardine. For these and many other oil->ield- 
•ing fish see the article Fish, Vol, III., 363-^97. 

27fi— T he Indian Vegetable Wax$s, Fats, and Oils. 

These may be classified as follows— 

(A) Waxes. 

(B) Solid or Semi-solid Fats. 

(C) LiqitjdOils— 

(a) Drying. 

( h) Non-drying or greasy. 

(A) Vegetable Waxes. — There are several vegetable waxes known 
to European commerce, but only a very flw of these are found in India* 
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The Japan wax treeisRhns wccedanea, a small tree whicn fti common in the 
Temperate Himalaya. Another form of Japan wax is said to bNe product 
through the action of an insect on one or two species of Lignstmm ^several 
members of that genus also occur on the Himalaya}. The white wax of 
China is the result of the parasitic action of Coccus Pe-la on Pnudnns or 
on Ligustmnu The Fig-tree wax of Java and Sumatra (largely used in 
candle-making) is obtained from Picas umbellata. Perhaps the oest vege- 
table waxes ar^ however, Mjrrica wax (M. cefifera,the canale berry myrde) 
and Palm wax (Ceronylon andicola). Asa Curiosity it may be added that 
the flush on the white gourd of India (Benincasa cerifeia) is a form of 
vegetable wax. 

It will be observed that one at least of the vegetable wax plants (Rhus 
snccedanoa) occurs in India, but although that plant is reported to yield 
the substance as freely in this country as in Japan, it is apparently never 
collected. The Nativ^ of most^ of the hilly tracts of India, where the tree 
abounds, ap^r to be either ignorant of the useful product which the 
berries afford, or are unacouainted with the method of collecting and utilis- 
ing it which is pursued in Japan. It is thus probable that with a little en- 
couragement and education they might be induced to plant the tree around 
their homesteads, and in this way, India might soon come to take a dis- 
tinct fUre in meeting the demand for vegetable wax. Of the other plants 
alluded to in the preceding remarks some might easily enough be intro- 
duced into India, such, for example, as the Java wax-yielding fig. The 
white wax of China, like the white wax of India, is in reality an animal 
product closely allied to Lac. 

(B.) Vegetable Pats.«-^The list of 6a oils given above is practically 
an enumeration of the oils which should appear in this place, it may be 
of some value to add, however* that the following are ttiose which would 
seem to offer the greatest inducement for practical experiments being made 
to test their utility for the candle trade : — 

s. Aleurites {the CandU Nut). The oil from this fruit is generally 
known in India as kekuna, • 

5, 6, and 7 . The species of Baiela (the Indian butter trees). The solid 
oil of Bat^ latifolia was viewed at the late Colonial k Indian Exhibition 
as one of the most hopeful of Indian oils for the candle-maker. 

14. Canarimn. This is said to be very similar to cocoa-nut oil in its 
prop^ies. 

16. Caiapa. A very solid oil even in India, which melts only at high 
temperatures. 

91 . Cocoa oudfeim. The cocoa-nut. It is believed this oil is largely 
used by the European soap- and candle- makers. 

30 and 3t. Gardnia. Several species of trees, common on the mountain 
ranges of the west coast, ytdid kokam butter, 

4B. and 50. Rhna. As already urged, at least one spedes of the 
Japan wax tree occurs in India, and apparently trade might easily enougl^ 
Be opened out in its wax. The Natives of Nepdl actually do extract tbti. 
substance from R. aenialata, but there does not seem to 1^ any export 
trade in the article from that State, and information is wanting as to the 
purpose for which it is prepared. 

55. Saidiim. The tallow tree of China This is said to be largely used 
for candle-making in China,, and it is believed the oil is evfti exported 
to Europe for that purpose. India could supply a* very large amount, if 
a demand were to arise for it. 

62. Lastly, in the Asiatic Rssearchet^ Vol. xx., 7^35, thw occurs a sh<^ 
paper in which the merits of the fat from Valeria lodtca is highly commend- 
ed for the purpose of candte-making. 
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(a 

[■rrte^ax. 

Palm Wax. 
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(a UmM 01to.-These may be conwftlently to useful 

M^on*-<a) drying and W non-diyiM or «««y o*'*- owe 

their liquid character to the presence of a considerable proportion of oU-k 
add. As this subject will have to be dealt with in the paragraph on th.- 
Chemistiy of Oils, it will suffice for onr present purpose to enumerate a few 
of the leadin^f oils that fall under (a) ana (^) 


(«) DRTINO OILS. 

jaitada 

J^Iua regia. 

Cannahia aatlTa. 

Papaver aomaifenitne 
Cncurbita Ptpo. 

Heliantliiia annona. 

Nicodaiia Tabocum. 

EtipliOfbia draomculoidea. 

Rl^na cofumiuilSe 
Gosajplmn herbaceom, arboreniii»{ 
oeglectum 3 t barbadeaae, ftc. 


(*) NON-OBTINO OILS. 
Biaaaica campeatria A Juncea. 


Aiacbla hjMgoea. 
Cocoa nneifera. 
Canarium commone. 
Valeria indica. 
Stercolia foetida. 
Camellia theifera. 
Poogamia glabra. 
Croton Tiglium. 


In the above lists the scientific names o£ the plants which afford the 
oils have been approximately arranged in the order of importance. Cas- 
tor-oil and Cotton-seed oil have been placed at the bottom of the list of 
drying oils* because some writers seem to deny their drying property. 
Were the above oils arranged purely in point of commercial importance, 
Castor and Cotton oils woutd hold much more honourable positions. 


MINBRAL 

OILS. 

Candles. 
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II.-^INDIAN MINERAL OILS. 

The Mineral Oils of India have, in recent years, been rapidly rising to 
a very important position in the list of eqgyiiomic products of this country. 
Pet^leum, of many different kinds, exists in various parts of the country, 
var;^ng from the limpid oil of the Sherdni hills, to the thick, or in some 
cases nearly solid, petroleums of certain parts of Baluchistin and Assam. 
From these oils excellent material for ilium* nating purposes may be ob- 
tained, as well as solid paraffines for candle-making, and other s^id hydro- 
carbons for patent fuel. For full information on this subject the reader is 
referred to the article Petroleum, Vol. VI., Pt. 1 .* 
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CHEMISTRY OF TALLOW AND FATTY OILS. 

Popularly, it might be said that all oils or fats (met with in commerce) 
consist of mixtures of certain definite oils known to the chemist, ^ch of 
these when isolated has properties peculiar to itself. Such an oil may be 
unsuited for certain industrial purf^ses, but it admits of being acted on b> 
re-agents, or of being changed by chemical and physical agencies, and may 
be thus so altered as to be made highly serviceable for purposes for which 
it was previously unsuited. It has, in fact, been shown that theoretically 
the so-called oils are, chemically speaking, salts of a base with a fatty acid. 
I'aHow, according to this explanation, is a mixture of the salts of glyce- 
rine, with the fatty acids-^stearic, palmic, an 0 oleic. Of these stearic and 
oleic may be accepted as representing the twft great groups of fatty acids 
known as the Adipic and the Acrylic, Oi the former Stearic is one of the 

K hest, and may be accepted as represented by C|gH|cO| while Acetic 
H^O,) IS one of the lowest. Of the latter Oleic is perhaps the most im- 
portant, and it may be represented by the formula C„li,40s. 

OhevreuI was thus able to show thi||t with most of these fatty acids, 
glycerine formed one, two or three salts, and that tallow was chemically a 
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mixture of tn«stearinet tri-pa 1 mtne» with tri-oleinc. The last is the less | CHEMlSTBY. 
solid constituent alr^d^ alluded to. The presence of a certain proportion 
of oleic aad in an oil givtt origin to the welUknown character of its being 
nou-dr^ng. Its less solid feature disqualifies it (in its unaltered state at 
least) for the candle trade, and we have here an easy way of determining 
one qualification of an oil intended for that industry, vh., freedom from 
oleic acid. All this comes so naturally and simplv to the student of i 
modern chemistry, that the astonishment seems justrfied that the candle- 
makers sixty years ago did not at least see that it uould be desirable to 
separate the Icm solid constituent of tallow from the mass. Doubtles<^ the 
fear of the loss in weight deterred them from so doing. It may almost be 
said that the present age is pre-eminentlv that in the world’s history when 
the words •• waste material ” have been discarded, and the expression “ by- 

f product ” made to take their place. The waste from one industry is uu- 
ised by another. Upon Ohevreul’s discoveries of the nature of fatty oils 
being made known, two questions arose : 

(i) Which of the constituents of tallow is the most serviceable for the 
candle-maker ? 

(a) Is the presence of glycerine advantageous or otherwise ? 

The first was answered in favour of stearine, palmine being next in 
valtic. but it was equally easy to show that the pure stearic acid would be 
far superior to pure tri-stearine. This led to the isolation of the glycerine, 
a by-product which has since become of the greatest value, and to the 
separation of the oleic acid, a second by-product, highly valued in itself in 
soap-making, and for softening wool ancf dressing leatner. 

PORIFICATION OP OILS. 

Removal op Glycerine. — Space cannot be afforded to deal with 
this subject in the detail which its ^eat importance deserves ; we can but 
summarise the principal methods. It may be accomplished — 

isi^By presenting to the fatty acid a more powerful base than gly- 
emne. When this is done the acia leaves the glycerine and forms a soap 
with the new base. Common soap is a compound of a fatty acid with soda 
as a base, soft soap only differing in having potash. Both the soaps and j 
the alkaline bases used in their formation are soluble in the above cases, 
but It might be possible to use a base which would form an insoluble soap. | 

This would be precipitated, and thus removed from the soluble glycerine. { 

Thus, if oil or fat were to be boiled with dry Hme or with oxide of lead, the | 
compound formed with the fatty acids in displacement of glycerine would j 
be insoluble. I 

The base first used and still employed by the refiner of tallow was |Mixed stearle 
milk of lime, in the proportion of about 14 per cent, of lime to the weight 'and paTmltic 
of tallow. The lime so^ thus formed is afterwards decomposed, and the i*®*®** 
fatty acids liberated. This is best effected bv means of dilute sulphuric 
acid, gypsum being formed, and a mixture of stearic, palmitic, and ctleir 
acids obtained. By a further stage the oleic acid is removed, and the 
mixture of stearic and palmitic acids washed and prepared for the candle- 
maker. 

aniJ— The fatty acids may be separated from the glycerine by an op- 
posite process, vis., by presenting a stronger acid to combine with the 
glycerine, or to decomposc»it ; for this purpose sujphtiric acid is generally 
employed. This method has been greatly impro\'ed and simplified b> 

Dr. Bock of Copenhagen, and is perhaps the most scientific of all the 
operations at present in use. 

The most recent process is, however, that in which ^advantage 
has been taken of the fact that if heated in a confined atmosphere of steam 
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the fat^ acids will separate from the glycerine/ If heated, however, above 
a carefuUy-determinM point* they are resolved to lower compounds, and 
at still higher temperatures, they are reduced to their ultimate elements— 
carbon, oxygen, and hydrogen. The dissociation by heat has, therefore, 
to be carefully regulated, and the danger of this process lies in the risk of 
explosion from the high pressure exerted in the boilers or heating charn* 
bers. If the boiling with lime or with sulphuric acid be combined with a 
high pressure, the quantity of the alkali or of the acid used may be 
greatly diminished and thus in a measure the principles of the first and 
third or the second and third processes may be combined. 

But whichever principle the manufacturer may choose to adopt, the 
glycerine is now entirely removed from the fat or oil employed in candle- 
making. The result of this has been that the modem candles are far less 
greasy and much more luminous. They have come to approach the more 
expensive wax and spermaceti candles which owe their superiority over the 
old-fashioned tallow candles to the fact that th6 ingredients of which they 
are made do not contain glycerine. One immensely important result of 
the modem chemical manufacture of candles is that it is now possible to 
produce the solid fatty matttf s necessary from a vastly larger number of 
crude materials than formerly. This has had the meet of cheapening 
candles, and thus the modem advances may be said to have proved that 
even tallow has its rivals as a candle material, both in point of quality and 
cheapness. Were the purest tallow only to be used, the third process of 
separating glycerine, namdy, dissociation at a temperature of 570® with 
superheated steam at 600P at the same time injected into the boiling tal- 
low would, in all probability, be mainly used. The employment of sulphu- 
ric acid allows of vegetable as well as of animal oils being utilised. 
Indeed, mixtures of all sorts of fats, such as kitchen stuffs, slaughter-house 
refuse, residues of tallow-melting, and waste materials from refining fish 
and other oils may be purified direct by the pweess of using sulphuric acid 
and steam together. To accomplish this it is not even necessary that 
closed vessels should be employed, so that the risk of explosion is entirely 
removeil, and the appliances greatly cheapened. The process, as modified 
by Dr. Bock, has the advantage of being perfectly applicable to all vege- 
table as well as to animal oils, and the stearic acid formed is much more 
solid and even contains a proportion of altered oleic acid which is not only 
itself solid but seems to incr^e the solidity of the prepared stearic or 
mixed stearic and palmitic acids. 

USES OF OILS, FATS, &c. 

It would perhaps serve no verygreat purpose to attempt a classification 
of the uses of oils. In the above remarks they have been Rouped accord- 
ing to a Chemico-Industrial system, but among many other uses for oils 
the following may be specially mentioned and separately dealt with— 

* I.— As Articles of Diet. 

11 ,— For Illumination. . . , . . 

III. — For Industrial Purposes, s.g., paint, lubrk»tion of machinery, 

preparation of oil-clothsi mordants in dyeing, 8cc., &c. 

IV. — For Candle-making. 

V —For Soap-making. 

VI.— For Medicinal purposes. 

As already explained, the essential oils arc excluded from considcrtion 
in the present article, a place having been assigned to them under Pwu- 
meiy. To the Natives of India, Oils and Fats arc chiefly of interest as 
ARTICLES of DIET, OF as a means of ilCuminatiom. They but very 
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rarely employ oils in lubrication, and the oil*consuming industries have not 
progressed sufficiently to necessitate separate notices. House painting is 
practised by the upper classes only ; the manufacture of oil-cloths is to the 
pjmple of India not only unknown but in their simple lives unnecessary. 
The dy^s, however, fully understand the advantages of certain oils in the 
production of some of their best tinctorial results. One of the most im- 
portont Indian uses of oil, and one comparatively unknown in Europe, is the 
anointment of the person with mustard and a few other oils. Tne use of 
jKMip as a personal detergent cannot be said to be more than a luxury and 
indeed, to the mass of the people of India an unknown luxury. Crude 
soap is, however, manufacturea, in nearly every town and village, to be 
used by the washermen and dvers and to a small extent superior soaps are 
also made (chiefly by the North-West Soap Companjf at Meerut), which arc 
yearly more and more entering into competition with imported or foreign 
soaps. Candles are also largely employe, and though statistics of their 
manufacture cannot be obtained, crude tallow dip candies are to some ex- 
tent manufactured and a large import trade exists in candles from Europe. 

The most valuable phase of the oil industry of India is, however, an 
agricultural one, namely, the cultivation of ml seed crops for the enport 
market. In the chapter below devoted to the Indian trade in oils and oil- 
seeds, the reader will discover the magnitude of this interest. Here it need 
only be stated that the fallowing are the chief agricultural crops of this 
nature arranged alphabetically 

1. Armchia hypogesa^ Ground nut ; Vol. I., 283. 

2. Brassica—Rape and Mustard, Vol. 1., 525, 532. 

3. Goaaypinm— Various species of Cotton, see Vol IV., 33-37. 

4* Goisotia abyssynica— -Niger seed ; Vol. IV., 186. 

5. Lioum nsitatissimnin— Linseed ; Vol. V., 71. 

A Papaver somnifenim - Opium seed ; Vol. VI. 

7« Ri^us commufiis^Castor oil; Vol. VI. 

3 . Sesamum indicum— >Til or Gingelly ; Vol. VI. * 

Each of these will be found dealt with in detail in its own alphabetical 
place in this work, but they may be here discussed collectively. According 
to the Agricultural Statistics of British India (published by the Govern- 
ment of India) the following were the surveyed areas under oil-seeds 
during the years named i — 


Madras . 

^robay and Sind 
Bengal . 

N.-W. Provinces 
Oudh 

Paniab . 

Cenlral Provinces 
Lower Burma . 
Upper Burma , 

. . 

Berar 

^mir-Merwara . 
Manpur (in Gsntral 


India) , 


1884-85. 

1885-86. 

1886-87. 

1887-88. 

1SS8-S9. 

Acres. 

Acres. 

Acres. 

Acres. 

Acres. 

i,iC 9*779 

1,976,867 

1.364,093 

>.548,194 

>, 97 ». 978 . 

1,509.347 

1,566,935 

2.0*3.527 

1.815,996 

1,796,284 

! Not known. 

Not known. 

• 

447>343 

192,832 

677,450 

3 * 4,934 

732,738 

298.037 

631,688 

695.019 

258,090 

574,835 

269,662 

1,061,518 

759,013 

82:, 170 
1,416,164 

891.564 

1,631,822 

1,705,017 

1,516,370 

1,302,523 

30,013 

s8 ,J5I 

rt. 07 « 

25 , 33 < 

36,705 

... 

sue 

ewe 

... 

233.648 

836,7,5 

>«S.S 5 S 

•e». 7 S 3 

154,597 

156,107 

9)9,o8a 

697.466 

586.443 

534.535 



6,745 

18.356 

17,871 

... 

... 

... 

992 

...4^ 

7 ^« 4 .* 7 « 

r., 64 , 7 ao 

7,594,040 1 

7,299,505 

7,381,811 I 

1 1 
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USES. The above returns do not include Bengal and many minor parts of 

India* so that they by no means indicate the total acreage under Oil-seeds* 
In connection with Linseed (p. 6o>for example, it wilT be found that the 
estimated area under that crop in Bengal is 1,500,000 acres. The pro. 
ductionof Rape and Mustard, of Til and other oil-seeds is also very con- 
siderable in the Lower Provinces. But another source of error in these 
returns lies in the fact that Cotton and Poppy seeds are obtained as by-pro- 
ducts from other crops. These seeds, while returned in the foreign traffic 
of Oil-seed^ are not drawn from the surveyed area of Oil-seeds. The above 
returns, therefore, chiefly allude to Linseed, Rape, Sesamum, and Castor, 
and do not even embrace Cocoa-nut production. The figures in the table 
convey, however, a fairly accurate conception of the agricultural import, 
ance of these crops, which will be confirmed by the perusal of the remarks 
regarding the trade in Oil-seeds, given in the concluding pages of this 
article. 

SPIBLB OILS L^EDlBLfi OILS. 

84 The following may be accepted as the principal xdi bll Oils, as also those, 

which are employed to anoint the body 

Aleurites molnccana. 

Anacafdium occidentale. 

Ant-grease— White Ants or Termites; Vol. IV., 471. 

Bsssia bntyracea. 

B. latifolia. 

B. longifolia. 

Brassica campestria— Sarson or CoUa is the chief oil used for anointin;» 
B. juncea— Indian mustard oil largely eaten. [the person 

Buchaoania latifolia— Chiron]i Oil. 

Butter. 

Carthamus tinctorius. 

Cocoscuucifera. 

Cucni^ Melo. 

Dugong oil, or the oil of the Sea Hog; Vol. 111 ., 197. 

Emca saliva. 

Garcinia Bflorelia, Vol. III., 475. 

Ghf, or Clarified Butter. 

Gossjrpium herbaceum, and other species; Vol. IV., 34. 

Giiixotia abyssynica— Niger seed. Very extensivelv usid as a suhstitutc 

for Ghf; Vol. IV., 187. 

Helianthua annuus— Sunflower-oil ; Vol. IV., 210. 

Impatieoa rmcemosa, Vol. IV., 336. 

I. Royld, Vol. IV., 336. 
t. sulcata, Vol. IV., 336^ 

I. Edgeworthii. 

*j|u^uia regia, Vol. IV., 550. 

Linum strictum— Cultivated in Afghanistan for its oil. 

L* usltatissimom— Linseed oil. 

Olsa eoropcBa— Olive Oil. 

Papaver aomnifenim— Opium seed oil. 

Perilta ocimoides. 

Pistada vera. 

Prinseida atilis. 

Pranns armcaiaca. 

P. peraica. 

Sssamiim Indicum. 
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Theobroma Cacao. 

Vtbiirmifii coriaceum. 

II.-ILL 0 M 1 MAT 1 ON OUS. 

The following are the chief oils specially mentioned by Indian writers 
as employed for illumination in lamps, efurags, Ac., but these are only 
more liquid than the oils said to be suitable for candles. 


iraolu. 

85 


Aleurites moluccaaa. 
Amoota Rohituka. 
Arachis hypogosa. 
Argemone m^ c ana. 
Bassla butyracea. 

B. latifolia. 


B. longifolia. 

Brassica campestria. 

Calophyllum inophyllom^Pinnay or Oomba Oil; Vol. II., 30. 

C. tomentosum. 

C. Wii^tianum. 

Cannabis sativa— Hemp>seed Oil; VuK II., 121. 

Carappa molnccensis, Vol. II., 141. 

Caithwus tinctorius^Safflower; Vol. II., 194. 

C^lastfus paniculatus, Vol. II., 238. 

Cerbera Odollam, Vol. 11 ., 256. 

Citrulius Colocynthis, Vol. li , 329. 

C. vulgaris, Vol. II., 332. 

Cnicus arvensis, Vol. II., 378. 

Cocos nucifera-* Largely used for lamps. 

Eruca sativa, Vol.MlL, 267. 

Garcinia Morelia, Vol. Ill , 475. 

Ghf— -Used by the people of Lahoul ; Vol. III., 491. 

Gossypium herbaceum, and other species ; Vol IV., 33-57. 

Guizotia abyssynica— Important oil among the aboriginal tribes of the 
Central tableland of India, such as in Chutia Nagpur. 

Helianthus annuns, Vol. IV., ^10, 

Hibiscus cannabinus, Vol 1 V., 236. 

Impatiens lacemosa, Vol. IV., 336. 

I. Edgeworthii, Vol, IV., 336. 

Jatropha Curcas, Vol. IV., 546. 

Linum usitatissimum, Vol. V., 71. 

Litsaea sebifera, Vol. V., 83. 

L. umbrosa, Vol. V., 84. 

L. zeylanica, Vol. V., 85. 

Manaiu Oil of Kanara; Vol. V., 143. 

Mesua ferrea, Vol. V., 237. 

Papaver somniferum, Vol. VI., Pt. I., 21. 

Persea gratisaima, Vol. VI , Pt. I. 

Petroleum, Vol. VI., Pt. I. 

Pistada vera, Vol. VI , Pt. I. 

Pongamia glabra, Vol. VI., Pt. I. 

Prinsepia utilis, Vol. VI., Pt. I. 

Pnmos amensaca, Vol. VI., Pt. I. 

P. commoais, Vol. VI., Pt.-I. 

P. persica, Vol. VI., Pt. I. 

Putranjiem Roxburghii, Vol. VI., Pt. I. 

Ricinua communis— Extensively ^scd for lamps in Bengal ; Vol. VI., Pt. 1 . 
Santolom albpitf, Vol. VI., Pb 11. 
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Sarcostignui Kleinili Vol. VL, Pt. 11. / 

Schldchen Vol. VI., Pt. II. 

Sesunuin indicttm— Gingelty or Til largely used as a lamp oil ; Vol. Vl.« 
Tallow or Muningana, Vol. Vl., Pt. 11 . [Pt. 11 , 

Theobroma Cacao, Vol. VI.. Pt. II. 

Vateria indica, Vol VI.. Pt. II. 

Vibfiraum coriaceum, Vol. VL. Pt II. 

Zaathiuffl stniniariiim, Vol. VI.. Pt. II. 

Illa-OILS USED IN THB ARTS AND INDOSTRIBS. 

(Other than Candls and Soap making ) 

It has already been explained that in India this is an unimportant class. 
The chief feature of these oils consists in their drying or non-drying 
proparty. As this subject has already been discussed, and brief lists of 
the better known examples of each kind have been given above (p. 450), 
nothing further be said in this place. The more im^rtant are those 
employed for lubricating machinery (non-drying oils) and for paint (dry- 
ing oils). 

IV. -CANDLES 9k THE MATERIALS USED IN CANDLE-MAKING. 
HiSTORY.^Perhaps the simplest and earliest form of illumination, after 
the torch (Xa/iird$. a torch, a light, or lamp), was the rush-light In some 
parts of Scotland, this is used even at the present day. and in England, it was 
to be seen down to the close of the eighteenth century, and was generally 
known as the cruiste* It was made of stone, metal, or potiery. in the shape 
of an oblong shallow basin with a tapering spout or nozzle at one end. m 
which the v^ck rested, and a rounded, somewhat deeper, portion behind 
in which the oil was mainly contained According to some writers this 
form is an adaptation from a still more primitive conception in which a 
bivalve shell served the purpose of the crutsie. Be that as it may, the 
rush-lamps of Britain were similar to the oemmoner sort of chirdgs which 
are met with in India now and which have been in use for centuries. The 
Greek and Roman lamps of this type were often enclosed and had a small 
hole on the top to admit of being refilled with oil, and very often possessed 
in addition a handle at the opposite extremity to the nozzle. Sometimes 
instead of one nozzle, they were so constructed as to have a. 3, 5 or more 
wicks, and iu place of resting on a ledge or bracket were often suspended 
by means of a chain, in India may be seen in use almost every form 
hitherto discovered among the ancient ruins ol the 'world. At Chiitagong 
the pottery chtrdg is partly enclosed and has a tapering handle at the 
opposite end to the nozzle. In Mysore, completely closed earthen chtrdgs 
or lamps, with 3 or 5 wicks, are met with, and these are suspended by a 
chain which is also made of pottery. The sweetmeat-seller of the streets— 
the has, in every province of India, a brass lamp attached to 

the brim of his basket. This may be described as a 3‘or 5-wicked 
\hirdg% ^rne upon an elegantly-curved pedestal. The skama^ddn of the 
houses and shops of India consists of an upright stand on which is placed 
an open circular basin for oil. with 4, 5, 7, or 9 short spouts or nozzles 
in which wicks are deposited. But although the eruisU lamp of Britain 
fiiay 1 ^ said to survive in India to the present time, the wick is never so 

f rimitive as that which prevailed in Scotland less than half a century ago; 
nstead of the pith qf a rush, the wick in the Indian chirdg consists of a 
woven tape or thread of cotton, or simply of cotton twisted into a wick of a 
desti*^ thickness.* In some respects these chtrdgs are thus improvements 

s See the article Cotton,(GoSSjptum) for otne account of the Indian consumption 
of cotton in the manufacture of wicks. {Conf. wiili Vol. IV , 61.) 
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on the cruisie, but they ure far inferior in point of illuminating power to 
candlest and still more so to the modern improved oil lamps. It is, there* 
fore, to be expected that, with the advances of civilisatifm, they should 
year by year steadily disappear in India. Already the consumption of 
candles has assumed a by no means inconsiderable proportion. The value 
of the imports of foreign candles were in 1874-75 R4>8 1,937, and ten years 
later, frts,, in 1884-85, Rio, 50.227, last year (188S-89) R7,79»759. During 
these same periods, the imports of kerosine and other mineral oils were 
valued (in 1874-75) at R27,i7,ii2} (in 1884-85) at Ri, 15,82,217. and last 
year at R 1,86, 12,803. These figures powerfully demonstrate the rapidity 
with which the ehirdg and shama^ddn are being displaced by the candle 
and the kerosine-oil lamp. 

From this point of \new, it may not be considered out of place to 
attempt to lay before the reader, ist, a brief history of the growth and 
present position of the European candle industry; 2nd, to show the 
extent to which effort has been made in India to meet its own wants in 
the matter of candles ; and 3rd, to yery briefly discuss the merits of the 
Indian animal, vegetable, and mineral oils whicn may possibly come to be 
used, or are at present used; either in India or Europe for the purpose 
of b«ng made into candles. 

The use of wax candles, as a source of artificial light, dates in Europe 
from the middle ages, and thdre is every reason to bdieve that in Asiatic 
countries, such candles were also made long before the application of the 
much cheaper substance, tallow, was thought of. In a further page, it 
will be seen that the process of making tallow candles, as followed in 
India, is quite different from the European practice, and more closely 
resembles the method adopted in the wax-candle trade. There could for 
India be, perhaps, no saf^ or more effectual step towards improvement 
than to eaucate our Native candle manufacturers in the art which, for 
nearly half a century, has disappeared from Europe. It was a vast 
improvement on ihe clumsy method followed by the batii-soM (or tallow- 
candle manufacturers) of the Indian towqs and villages to-day. 
Although long since superseded in Europe by the advances made in machi- 
nery and the economies accomplished through the aid of chemistry, it had 
the advantage of being adaptable to a people not possessed of much 
capital. The allusion to Indian-made tallow candles nas, however, been 
given in this place mainly from a supposition that the survival of the 
method originally pursoad in the wax-candle trade may be accepted as an 
adaptation to tallow of a practice which may have existed in ancient times { 
in Asia, as we know it did in Europe. At all events, wax-candles are , 
used, during certain religious observances, by the Muhammadans of India, { 
and have been so employed by the Chinese for many centuries Wax- i 
candles are also r^uiarly used at Buddhist temples. It is thus probable 
that the discovery of the art of^making candles from bees’-wax was con- 
temporaneous in Europe and Asia. Being, however, expensive they were 
in Europe ultimately, but not until modem times, superseded by tallow- 
candles, and it seems probable that the use of tallow has only b^n intro- 
duced into India within the past few years. 
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CtASanCATlON OF CANDtBS. 

Candles may be referred to two classes, according to the manner in 
which thmr are made, via., ••dipped and •' moulded, '"but they may also 
be viewed with reference to tne material or materials of which they are 
composed. Thus, for example, there are wax-candlcs, tallow-candles, 
parafRne candles, spermaceti-candles, composition -candles, stearine- 
candles, and palm-oil candles. A candle may be defined as a cylindrical 
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rod of solid fattv matter enclosing a central wick* Its two component 
parts are» thererore, an oil or fatty matter and a wick. The modem 
improvements have been directed towards each of these components* and 
there is now nearly as much science displayed in the manufacture cf the 
wick as in thb purification of the oil or fat. 
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The following are a few of the chief materials of which candles are 
made tf— 

I. — Oils from Oil-sbbds.— The chief Indian fatty oils have already 
been enumerated and classified* and the further particulars regarding these 
will be elaborated by the succeeding pages* so that it is only necessary 
to fix their position here as the materials of which candles are or may be 
made. The cocoa-nut oil is perhaps, however* one that deserves speaal 
mention. See the history of its intr^uction by Price & Oo., Vol. II.* 441. 

II. — Bbbs’-wax and Wax-Candlbs.— Bees**wax is even to the pre» 
sent day a substance of the greatest tmporunce in the candle trade* al- 
though the manufacture of candles from it entirely has greatly declined. 
England obtains her supplies chiefly from Corsica* but smaller amounts 
are also furnished by India* Ceylon* North America* and Brazil. The 
following facts regarding the Inaian foreign trade in bees’-wax may be 
found of some interest in the present connection* since it has been found 
impossible to discover anything definite regarding the internal trade or 
the extent to which the Indian demand for wax-candles is met by an 
indigenous industry. 

The exports of Indian wax were in 1875-76 valued at R6*2 1*890* in 
1880-81 at Rs, 45*1 10, and in 1888-89 at R4.20.959. The trade would thus 
seem to be falling off, and perhaps a larger amount of wax is now being 
used up in India. The Imports of foreign wax (excluding wax-candles) 
were valued in 1875-76 at R2o*oio, in 1880-81 at R 1*45467* in 1885-86 
at R 32*244, and in 1888-89 at R99*272 ; thIK while the exports of Indian 
wax have shown a tendency to decline* the imports of foreign wax have 
greatly improved. The re-exports of foreign wax are unimportant ; they 
were valued in 1875-76 at R180* in i88o-$i at R34,o62* in 1885-86 at 
R5411, and in 1888-89 at Ri 1,978. The bulk of the imports of foreign 
wax came from the Straits Settlements and Hong-Kong* and was deliver- 
ed mainly at Bombay. 

Bees’-wax has a peculiarity which has determined the method by which 
alone it can be made into candles* namely, that it contracts to a very con- 
siderable extent on cooling- Were candles to be made by throwing the hot 
liquid wax into moulds* it would cool first of all* on the outer surface* in 
contact with the mould* and finally assume the form of a tube with the 
wick lying loose in the interior. To avoid this wax-candles are made by 
suspending and stretching the wicks from a ring, held over the basin of 
melted wax. By means of a ladle the wax is poured through opening 
leading to the wicks* and as it trickles down it cools and adheres to the 
wicks. This is repeated* layer upon layer, until the desired thickness is 
obtained. While still hot, the candfles are rolled on a table of hard wood or 
marble* kept wet ; in this way they arc consolidated and made to assume 
the dcsirca form. Recently, this process haa been greatly improved by 
Messrs, Reiss & Co.* wax heated to the plastic extent only being forced 
through a tube along xkhich the wick has been arVanged. 

Before being used for candles the bces'-wax is bleached by being cut 
into thin ribbons and exposed in glass-houses to the sun until the 
the >cllow colour Ivis been removed. It is more expeditiously bleach^ by 
means of sulphuric acid and potassium bichi^fliate* the chromic acid liber* 
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ated removing the colour. Chlorine destroys the wax and hence cannot be VSB$« 
used to bleach it. but cteamiof tartar or alum may be employed, and the 
French manufacturers actually use these reagents. English wax-candles 
and English refined wax are '^superior to the same articles made on the 
continent of Europe. 

IIL—Othbr kinds of Wax. — In addition to bees’- wax there are other kinds 
several kinds of vegetable waxes and waxes produced on plants through of Wax. 

the parasitic action of insects. The best known of the latter class is the 97 
so-called Indian white wax. This is produced by the action of CeropUstes 
ceriferos on the young twigs of Termiaalia Aijuna and several other trees 
Spans* EncycloOtxdia recommends that an effort should be made to ascer- I 
tain if it would pay to propagate this insect. A reference has been ad- i 
dressed on the subject, by Her Majesty’s Secretary of State, to the Govern- 
ment of India, and the subject is now being investigated by the Indian 
Museum authorities at Calcutta. The promised forthcoming report may. 
therefore, be awaited with interest, but from what the wi iter has seen of the 
samples collected in connection with the enquiry it is to be feared India is 
not likely to take a very important place in the world’s supply of these 
waxes. At present, however, little or nothing is known regarding the In- 
dian vegetable waxes. For further information sec the account below. \ 

IV>— Tallow and Tallow-Candles. — Tallow is simply beef or [ 
muiton tat. or a mixture of both. If it be intended to make moulded > 
tallow-candles the finest mutton suet can alone be used, but for **dip ” > 
candles the refuse from the mould candles or the cheapest tallow (a | 
mixture of all Minimal fatsi may be employed. **Dips*’ or the candles 
made of tallow, by the process technically designated "clipping.” w.*re | 
in use long before the invention of moulding was thought of. • 

In 1875-76. India exported tallow to the value of R7(^i22, in 1880-81. 

^37,420. in 1885-86. K5 i, 914, and in 188^-90, R7l,675. Tallow was im- 
ported in 1875-76 to the value of R42,15^, in i88o-8),Rs6,oio. in 1885-86, 

R49.668, and in 1888-89. R6o.62a. As in the case of wax so with tallow, 
the exports are falling off and the imports improving. The trade is Chiefly 
conducted with Bombay, and of the imports in 1885-86, R37.S88 and in 
1889-90. R44.890 seem to have come from Great Britain. Whether or not 
this improving trade in wax and in tallow can be taken as an indica- 
tion of the growing importance of the {batti^sao) candle-maker’s industry 
of India must be a matter of opinion, since the manufac:ture is mainly in 
the hands of single workmen scattered all over the country. 

Candles made in India. 

Indian-made Dip Candles. — ^The following account of the art of 
candle- making, as practised in India, expresses very nearly all that is 
known regarding the industry which from the consumption of candles, 
must, however, extensive: — 

"The process of candle-making as practised in Lucknow by the 
chandler or Batii-saM is very simple, and only the rudest kinds are made,^ 
resembling what are called in England * dips.’ 

" Thfv Native chandler splits a long bamboo and makes a large hoop 
with it, and this he suspends from the ceiling, or else he has a rough round 
table. At intervals in the circumference he cuts notches or grooves, and 
from these suspends country cotton thread. He boils up fat {ckorbi) in 
a caldron, and when it is at Ixiiling point he takes a huge spoon or ladle 
{Karchitd) with a hole in the bottom, and filling it so places it that the 
cooling liquid trickles down the suspended thrara. These candles are 
made without reference to weight, but solely with reference to length, 
which ranges from a span (hdlt^i) to an ell {Udih ihor), . 

Q. 100. 
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** Six seers of raw charbi cost about one rupe^ and when boiled are 
reduced to 5^ seers. The fuel consumed is 5 seers of wood» costing one 
anna. Two men will make uo a paehsngl (miscellaneous) lot of candles 
in a day with these materials, and one and a half ehittacks of country 
thread to make wicks. The cost of thread will be about one anna. The 
workmen receive only 6 paisa each per diem, and one anna for miscella- 
neous expenses : total Ri-6 per diem. Thus, for an expenditure of Ri-o, 
the Baitt^sas produces 5I seers of candle. These he sells wholesale at 2} 
seers for the rupee. This gives him 10 annas profit. The retailer also 
sdls ^ weight at 2| seers per rupee. 

** Coloured candles are manufactured in the same way. The colour is 
added to the fat when it is boiling, and is estimated to add about one 
anna to the cost price per seer. Wholesale dealers sell coloured candles 
by weight, but retailers sell them by number.** (Hosy^ Trade and Manu^ 
factures if Northern India.) It is interesting to add that the Lahore 
Gazetteer (p 100) alludes to a new industry started in that city in which 
tallow candles are actually moulded. These are described as clean and 
free from smoke **as compared with the oil sAama-ddit orcAtVdg,** and 
hence ** it is no wonder they are comii^ into favour.** Balfour states that 
candles are made at Vizaeapatam, Goa,, Malabar, Patna, Calcutta, and 
Berhampore. It has already ^n shown that the largest trade in both 
wax and tallow is conducted in Bombay, a fact that would perhaps point 
to a considerable candle industry as probably existing in the Western 
Presidency. 

Mouldbo Candles.— For an account of the various methods pursued 
in moulding candles, the reader is referred to the numerous technical works 
that exist on this subject, or to the writer's pamphlet on Candles, which 
appeared in the Selections from the Records of the Government of India 
foriSSS-Sp. It need only be said, here, that recently a factory has been 
started in Lahore for the purpose of mak^ candles by this process. It is 
not known to what extent the Bombay StSun Soap & Candle-works Com- 
pan)r ever succeeded in making candles on the improved methods of Europe, 
butthe Company having closed its works it may be assumed that com- 
petition with European articles was too keen. 

It has already been remarked that perhaps as much science has been 
displayed in the preparation of the wick as in the purification of the fat If 
saturated in borax it is found to be so weightea by the formation of an 
incandescent bead in the flame, that it turns over and thus protrudes and 
is rapidly oxidised. In that position it is consumed without necessitating 
the use of snuffers ^the wick is trimmed automatically. 

V.— Othbr Fats and Oils employed in the European Candle 
Trade.— After tallow the most important of the animal oils, used in candle- 
making, is undoubtedly spermaceti. This is obtained chiefly from the oil 
bladders of two species of toothed whales, via,, Catadoo macrocephalns and 
Phya^er maciocqihalua. The oil derived from those sources is, however, 
too highly priced except, for the most expensive candles. It is in great 
demaim for lubricating machinery. Common whale-oil, or that obtained 
from the whalebone whale (or toothless whale), is much inferior, and is 
generally known in trade as irain^otl, Thid is rarely employed in candle- 
making except in the form of a refuse oil, which is purified for inferior 
candles. * 

The principal vegetable ml used for cAidles is that known as palm oil. 
This is obtained mainly from the fruits of ElBie guloeeiiaiE, a palm found in 
greaf abundance in Ashantee and Dahomey, A considerable amount of 
the palm oil of commerce is now obtained, however, from America, being ex- 
pressed from the nuts of Bteie metaapocae It seems probable that a certain 
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amount of cocoarnut oil is aJso betng^used fur this purpose, but definite in- 
formation cannot be discovered. The odour cocoa-nut oil seems a j 
strong^ objection to it. About 25,000 tons of palm oil are annually used by 
the British candle manufacturers. 

Perhaps the most remarkable advance in the manufacture of candles 
has been the utilisation of several mineral oils. It would be of the great- 
est interest to treat of this subject, but space cannot be afforded. The 
principal oils of this nature employed for candle-making are paraffine and 
osokerit or earth-wax. {Conf with Petroleum, Vol. VL) 

V.-SOAP A MATBRIALS USBD IH SOAP-BAXIMO. 

To the Native of India soap is not of much importance. Soap-substi- 
tutes (see the article Detergents, Vol. III., 84-92) may be said to take its 
place. A crude soap is, however, extensively made and used by the 
washermen and dyers, but the North-West Soap Company, Limited, at 
Meerut, seem to be yearly gaining ground. Their soaps are by many 
regarded as quite equal to the best imported goods. Lak year tne value 
of their manufactures was returned at R 1,00,867. Mr. Baden Powell | 
alludes to soap of good quality as made at Sialkot and Gujrat 
Lieutenant H. P. Hawkes (Report upon the Oils of South India* PP* S4*55) 
gives particulars of soap manufacture at Tanjore, and gives prmerence to 
tht^ Iliupu oil (Baesia loogifoila) over all others for soap-making. Pinnay 
and Margosa oils he considers about equal in value to Gingelly and 
Ground-nut, but all these inferior to Iliupu^ Soap manufacture is described 
in many of the Gazetteers, ftc., as, for example, the following i^Bombay 
Administration Report, 1871^2, pp. 366-373; Mmbay Gazetteers, Vd. IIL, 
76, 250; Vol, IV., 134; Vol. VL, 57 ; VoU VIIl., 261; PanjAb Settlement 
Report of J hang, p. 63; Gazetteers Amritsar, p. 41; Shdhpur, 75; 
Riwal Pinm, 90 ; Lahore, 100 ; Gurddspur, 63, &c. 

The following are the chief oils used by the Natives of India or exported 
for the purpose of making soap • 

Arachis hypogcsa— Largely used for this purpose ; Vol. I., 282. 

Bassia buty x a ce a , Vol. L, 405. 

B. iatifolia, Vol. I., 407. 

B. longifoUa— Crushed seeds used as soap ; Vol. 1 ., 416. 

Camellia theifeim, Vol. II , 81. 

Caimabia sativa— Hemp seed, used in Europe for soft soap ; Vol. II., 121. 
Cocoa nudfeia— Said to be of growing importance in Euro^an soap manu- 
facture, especially the inferior qualities ; Vol. II., 437-444. 

Heliaathua aimiiua— Sunflower oil ; Vol. IV., 211. 

Liimm uaitatiatiRiiuii— Used for making soft-soap; Vol. V., 71. 

Melia Aaadiradita, Vol. V., 212. 

Olea europosa, Vol V., 485. 

PerMa gratiaaiiiia, Vol. VI., Pt. 1 . 

Seaamum iodiciim^Very important in India, and its use in Europe has 
been recently greatly extended. 

•Tallow or Muningana, Vol. VL, Pt. II. 

ThedMoma Cacao, Vol. VL, Pt. II. 

Vateria iadlca. Vol. VL, Pt IL 
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The Report of tlje Conference held at f.ondon in connection with the 
Colonial ft Indian Exhibition for 1886 on the subjecf-of oils suitable for 
candles and soap, states that ** Of all the oils shown it was thought that 
Aiachlt hypogosa, Basaia Iatifolia, and Cocoa aadfeia were the most hopeful 
Iw tjio soap trade. Considerable interest was, however, shown in the pos- 
sibility of India being able to extend the cultivation of the olive. It was 
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thought if this could be done the consequence would be serious to some 
parts of Europe, but invaluable to the numerous industries that were driven 
to seek substitutes for the already too highly priced olive oil.** Since the 
date of that report, strenuous efforts, it is Mieved. have been made to 
extend olive cultivation in Kashmir. In Quetta it is a fairly plentiful tree, 
and might be there more largely grown. 


VI.-01LS ENPLOYBD FOR MEDICINAL PURPOSES. 


The follow mg are the Oils chiefly used in India 
Albisaia Lebbek used in leprosy. 

Alliuffl Cepa — Onion, expectorant. &c. 

A. sativum^ Garlic, stimulant. 

Amomum snbnlatum — Aromatic stimulant 
Anacardinmocddentale— External irritant. Leprosy, 

AqoUaria Agallocha.^ 

Arachia hypogcea— Ground nut. 

Argemone mexicana— External use in ulcers, SeC 
Atalantia monophylla — Rheumatism. 

Baaaia bntyracea— Rheumatism. Ac. 

B. latifolia— Said to be useful in repalalgia. 

B loQgifolia—> Detergent. 

Bemncaaa cerifera— Anthelmintic. 

Cieaalpiida Boaducella<- Useful in convulsions. 

Calendula officinalis. 

Calophyllnm inophyllsm— External use in rheumatism 

C. Wightiannm— Leprosy and cutaneous affections, scabies and rheum.a* 

Carthamua tinctorius— Ulcers, &c. [ tism 

Cedms Libani. var Deodara —Oil obtained from the wood— ulcers, sores 
Celaatnis paniculatus— Oleum nigrum, is used in bert*heri, [ in c<utlc, tiiC. 
Croton oblongifoUua— Purgative. ^ 

C. Tiglium — The Purging Croton, a drastic purgative. 

Cuminum Cyminum — Stimulant* 

C]^ometra ramiflora— Leprosy. Ac. 

Dalbergia laaceolaria— Rheumatism. 

D. Sisstt. 


► Leprosy. 


Dipterocarpns alatua, 

D. Imvin, 

D. tubercttUtiis, % 

D. turbinattts, ^ 

Dngong— Substitute for Cod-liver oil. 

Gynocardia odoimta—Chalmugra— Rheumatism, phthisis, leprosy, Ac. 
Holarrhena antidysenterica— A thick red oil used medicinally. 
Hydnocarpua Wightiana — Ulcers. 

H. venenata— Leprosy. 

Jatn^ha Curcaa— -Purgative, also external application. 

Lard. 


Linum usitatiasimnm— External. 

Mallotna pbillipinensls— Cathartic. 

Melalenca Leucadendron— Caiput— StimuUnt and diaphoretic, 

Malta Aaadirachta— Nam or Margosa— Anthelmintic and externally to 
ulcers, rheumatism, headaches, Ac. 

Mesua ferrea— External for sores* 


MoHnga pterygosperma 
Myristica malabarica— Ulcers. 
Nerium odoium— Cutaneous diseases. 
Olea europea— Olive oil* 
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P»pam •oiiiiiifcfiiffl--Defikulcent. 1 

Petfolemn. 

Piftoda Tem— Demulcent and restorative. 

Pongamia glabca— 'A very valuable oil for skin diseases and possibly use- 
Rldnui communis— Purgative. [ ful in Icprosv. I 

Sarcostigma Kleioli— Rheumatisni. * I 

Sdiletcbm tryuga — Skin diseases. 

Semecarpus Anacardium— Rheumatism and leprosy. ' 

Sesamum indicum — Demulcent, Sec, 

Strychnos Nux-vomica. 

Vemonia anthelmentica. 

Zanthsnm stnimarium. 

OIL-CAKES. 


References.— JoMr. Agri. Soc., England, Vo\. X, (i^40), 41^404 i I 

Xll, OS52), S22: XtX, iiSsS), SIS; XXIV {i 863 ),SS 9 S XXV. (/SJ), I 
234 - 239 ; Vol. XlL, Second Series {1876), 296; XIV. {1878), 46S; XX., I 
36i ; Ander$oft*S AgrtcuUurai Chemistry ; MortorVs tyclopmdin ef Agr% 
culture. Art, Oil-cahe, Vol, II., 51 J iastS; Encyclopedia Brit., Art. Oil- 
cake, &c., 6lc- 
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The Journals of the Royal Agricultural Society of England have for 
many yws past contained numerous papers which deal with the introduction 
of the various oil-cakes as articles of cattle and sheep food, or as manures. 
Much less, however, is said of the uses of these by-products as manures | 
than as articles of food* and it seems probable that in modern agriculture i 
this feature of the oil-cake traffic is less valuable relatively in Europe than j 
in India, The reader will find information regarding the properties of the 
chief oil-cakes of India scattered throu^out this work under the scientific > 
names alphabetically of the various pTante from which they are obtained, 1 
such, for example, as under Aimdiis, Brmssica, Cocos, Gossypinm, Gnisotia, 
Liuum, Papaver, Ricinua, and Sesamum. In European commerce the dis- ' 
tinction into these forms of oil-cake is, however,rareIy made, and the interest 1 
may be said to be concentrated chi^y in the various qualities of cake as 1 
articles of cattle diet in which purity or adulteration constitute the chief fea- { 
lures of interest. The exact prop^ies of the individual forms of oil-cake ' 
do not appear to have been made the subject of any very special investiga- 
tion- Linseed-cake (Linum) would seem to have ’ bron first appre- I 
ciated, and a standard of value became current in trade according to the 
purity of the sample from admixture with other oi'-cakes or adulteration 
with extraneous and injurious materials. The properties of Rape-seed 
cake (Braasica campeatris) would appear to have next been recognised, | 
and a percentage of admixture of this with Linseed was accepted by some 
purchasers and comlemned by others. Mustard (Bfassica alba and 
nigra of Europe and Bfassica jnncea of India) and Casior^seed (Ridnns) 
were also early viewed as injurious admixtures, and the duty of the Am- 
cultural Chemist, on being consulted by the farmer as totne value of* a 
sample of cake, largely came to be the ascertainment of the presence of 
castor-seed or of other injurious materials. Shortly after the American 
War of Secession a strong interest was awakened in cotton-seed cake. 1 
Experiments were tried both with the decorticated and the entire se^, and | 
results of such value attained that a portion was gradually recognised for | 
this new form of cake. Mifny other minor forms of cake have alw been | 
experimented with, such as ground-nut (Arachis) and hemp (Cannabis), but 
these, instead of assuming a separate position, have apparently drifted into ^ 
the category of cheap and not very objectionable admixtures. To this ^ 
class also would seem to belong one or two other oil-seeds and cakes that , 
are exported from India, such as Til (Sesamum), Niger-seed (Gmsotia), 
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safflower (Cafffliafims)t cocoa*nut» See,, See. if is» indeed, somewhat surpris- 
ing that a seed so extensively grown in India as T$I, and one in which the 
exports to IS^rope are by no means insigraficant, should never, apparently, 
have attracted ^parate recognition (Cof^f. with p. 475). For many years 
past the exports in this oil-sera have been steadily increasing 1 the trade has 
expanded from 779,333 1870-71 to 1,775*559 cwt. in 1889-90; but 

in 1883-84 they were 2,843,382 cwt. The bulk or these exports go to 
France, but there is itothingto show to the contrary that the caice obtained 
on the expression of the 01! is not being largely used in admixture with 
standard cakes. The chemical properties and physiological actions of 
sesamum cake do not appear to have been carefully determined, and it 
would, therefoie, seem a subject well worthy the consideration of Agri- 
cultural autho-fties in Europe to extend their enquiry beyond the mere 
mechanical examination of prepared cakes to a determination of each of the 
separate products. Some of these may be far more injurious than is 
supposed, while others may not have attracted the recognition which they 
deserve from being used purely as admixtures in the articles sold under 
various trade names as forms of Linseed-cake. 

The volumes of the Journal of the Royal Agricultural Society, cited 
above, are those which more especially deal with the subject of oil-cakes. 
These contain many observations of great practical value which it may not 
be out of place to review here very bnefly, the effort being made to carry, 
as far as* possible, the facts brought out by the various writers under the 
headings of the separate cakes <&lt with. Mr. J. Thomas Way, then Con- 
sulting Chemist to the Society, furnished in 1849 one of the most complete 
articles which has as yet appeared, though in some fratures of the lenquiry 
his experiments .and chemical results have been since more thoroughly 
elaborated. 
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1.— LINSEBD-CAKB. 

Mr. Way says: *'The consumers of ITnseed-cake in this country are 
almok unanimous in the beliel that the different samples of this article are 
of varyif^ value as food for stock. Where such an opinion as this is general, 
it would argue little wisdom to dispute its correctness : it only remains to 
investigate the cause. When linseed, ground into coarse powder and 
digested with a small quantity of water, with the aid of heat, is exposed to 
strong pressure, two products are obtained— the one, an oil of well-known 
charactm, lins^-oil ; the other, the cake which remains in the press. No 
other substance but oil (except a small quantity of water) is separated from 
the cake; and the two products, therefore, correctly represent the composi- 
tion of the seed from which they are derive!. Linseed is known to consist 
principally of mucilage, or gum, sugar, oil, and albuminous matt^ — the 
three former being sul^nces devoid of nitn^en, the latter having the 
same composition as the flesh of animals, or the gluten of wheat. Now, as 
« linseed-oil contains no nitrogen, it is obvious that the cake must be richer 
than the seed in ^albuminous principles in the exact proportion of the oil 
which it has lost by pressure. Given, then, the composition of any sample 
of seed, and the quantity of oil which is exprefsed from it, we have by the 
simplest calculation the composition of the «ke.” Proc^ing with his 
gnqutry into the supposed different feeding vdlues of the linscra-cakes of* 
vanous countries Mr. Way says : “ There |ire„ indeed, two distinct circom- 
sUnces which rnighf influence the value of cake, independently of its chemi- 
cal characters— the flavour, which is more or less agreeable to stock, and 
the state of division— the fineness or otherwise to whkh the seed is ground 
To this latter circumstance, in all probability, very grrat difleren^es in the 
feeding properties of specimens ot cake Ihight with justice be referred 
Both these causes of variation— the mechanical condition of the cake and 
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its flavour- lie, however, ^ut of my province, which is confined to the 
chemical composition of the substance in question 

then, we must inquire. Is there any real difference in the chemi- 
cal composition of various cak^ ; and, if so, does the distinc- 
tion amply to those of different manufacture or origin ? 

2Hd^ls the difterence (supposing there to be any, sufficient to account 
for the observ^ effects in feeding? and 
Is it to be attributed tomdulteration, or to necessary variation in j 
the composition of the seed ? ** I 

To answer these questions Mr. Way performed an extensive series of 
analyses. While commenting on the chemical composition of linseed he 
pointed out that the mucilage, sugar, and oil are the fat-forming constituents 
and the albuminous the muscleoforming. To variations in the proportions 
of these constituents he accordingly &voted hts energies, examining both 
samples of commercial cakes and of linseed. ** In order, he concluded, 
**that the reader may trace the differences, and that he may also observe 
the absence of any such distinction in the case of nitrogen, 1 shall here offer ' 
a table of the average composition of the specimens from different 
sources : — 


LINSEED^ 


Mean Composition op Linsbbd-cakk prom different Countries. 





Nitrogen. 

Oil. 

Water. 

Ash. 

French 8 specimens . 


473 

9-06 

7*60 

7'5o 

American 7 

»• • 


474 

11*41 

7*6o 

6*35 

Enfdish 9 

M 


4'57 

13*53 

8*60 

7*27 

German and Dutch 3 

«• ■ 


4*65 

9-84 

7*98 

9*56 

Russian 3 

»» • 


S*i4 

11*86 

8*88 

8'39 

Italian 2 

»» • 


5-03 

11*84 

9’03 

7’S5 

Sicilian 2 

ff • 

•i 

47^ 

6*80 

9'4d 

•8*03 


** From that statement it would appear evident that the specimens 
of French, American, English, German, and Sicilian cakes Are on the average 
practically alike in regard to nitrogen. Neither should we be inclined to 
believe that the Russian or Italian would have furnished an exception to 
this rule, had a sufficient number of samples been examined. On the other 
hand, there is an obvious difference between the quantity of oil in the cakes 
of different countries.’* 

Mr. Way then summed up his opinions as follows : *' We may conclude I 
this subjiKt by lecapitulating the conclusions to which we have b^n led : — I 
I. The samples of cake diff^ considerably both in the proportion of i 
albuminous matter and of oil contained in them. ) 

** a. That in respect to the former (the albuminous matter) there would 
' appear to be no general distinction between home-made * or foreign cakes. 

" 3. That in the proportion of oil there is reason to believe a general dis- 
p‘nction does exist, more especially between English and French cakes, and | 
in favour of the former. j 

^ That these is no reason to believe that linseed-cake is adulteratedat > 
any time with sand or other cdrlhy m.Tttcr— adulteration by other matters 
being also rendered unlikely. | 


• I My home-made.*’ This term merely imp1>es that the ^ed was pressed .at 

mine, there being no evidence toSshow that the seed in any of the English cakes 
desenbed was other than foreien seed. 
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or from impurity of Any kind, present variations in the proportion of albumi- 
nous matter amply sufficient to account for those found in specimens of 
the cake. 

But whether the differences in chemical composition of the cake are 
such as to account for observed differences in feeding properties, it is left 
with the reader to decide/* 

I There are two features in the above*ffve conclusions that seem worthy of 
comment. The foot-note to No. 2 leaves it open to doubt but that a certain 
share of the merit of the English cake may have been due to the imports of 
Indian Linseed. Mr. Way does not» unfortunately, seem to have had a sample 
of Indian cake and seed to compare with the others he examined, but the 
exports from India to Ei^land of linseed at the time of his experiments 
' were vei7 considerable. Trie other point of interest is contained in nis fourth 
I conclusion. A perusal of the numerous papers that have appeared within 

I the past few years in the Journals of the Royal Agricultural Society will 

I suffice to «how that at the present day adulteration is being practised to an 

' alarming extent. I ndeed, it might almost be said that interest in the subject 

I is now entirely confined to the discovery of easy methods by which adul- 
teration may be detected. 

, In a oaper by Mr. W. Wright, on the Management of Breeding CaHlc 
pubiishea in the Journal for 1858, it is stated that the total value or linsecd- 
' cake consumed in England during that year might have been estimated at 
£2,000,000. In 1878 Mr. J. Algernon Olarke published in the Journals 
of the Society a paper on Practical Agriculture. He there states that 
in 1878 the United Kingdom imported 190,225 tons of oil-cake, and 1,998,1 
I quarters of linseed, all but a small portion of which was undoubtedly used for 

’ feeding purposes, either as linseed or when made into cakes, and equivalent, 
at about i4tons of cake per 100 quarters of seed.toabout 280,000 tons of oil- 
' cake. This, he estimates, amounted to afiffut 1 ton oficake to every 100 acres 
of land cultivated {Vol, XIV.^ 468). “The East India qualities,” says 
! Mr, Wright," in general are tolerably even, seldom vary to any appreciable 
extent, at the resmsetive ports of shipment. They yiclci the greatest quan- 
I tity of oil, and after pressure the cake is no doubt more nourishing and 
I valuable than any other. But the bulk of the supplies is furnished bv 

other countries more subject to variation of climate, and uniformity of 
quality in different seasons is not obtainable. Inferiority in quality is 
usually accompanied by adulteration, a variety of seeds being found 
mixed with the linseed, such as wild rape (Bnuuuca campestris), wild mustard 
or charlock (Sinapia arveasia), seeds of Lolinm pereime, of dodder (Cusenta 
quliurn), and of willow-weed and millet (Panicum miltaceum). The bulk 

I of the linseed being imported from the Black Sea, the standard of quality 

I and pnee is chiefly regelated by the importation from thence.” Mr. 

Obstaeles to }• Wright then deals with the chief uiusc of adulteration and the difficulty 

• sale of pure that exists in checking it. A deputation of Crushers waited on a firm of 

seed. I Greeks in whose hands a large share of the Black Sea import trade rested, 

in order to remonstrate with them as to the injury that was being done to 
the trade through adulteration. “The deputation were shoun,” sa>s Mr. 
Wright, “a sample of pure linseed, and also one containing the admixtune 
complained of, and being requested to state their ^opinion what price such 
linseed, on arrival 'here, would command ii| the market, were forced to 
admit that competition for seed amongst Crushers, had much influento 
ovfrihe quality of the article supplied, and that the ready sale which 
could be found for an inferior quality removed all inducement from the 
seller to slup a genuine article.** ** . . 

“Our brethren across the Atlantic,” savs Mr. Wright, “ have studied 
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the art of manufacturing liraeed-cake. What they produce is faultless to the 
we, and, if not always p^f^tion to the taste, it is thin, tender, flaky, and 
finds a ready sale in this country at the highest market price of the day, 
the question of genuineness being left entirely for subsequent determina- 
tion. The cake pleases the eye and is always in good demand ; what more 
is required ? Farmers hiive only themselves to l^me in this respect. A 
considerable quantity of cake is now used for feedinjg sheep, and for this 
purpose cake of a tender kind such as this is preferred ; it is produced by 
the addition of bran in Us manufacture. Thus the farmer has to pay 
£10 or £11 per ton for cake which pleases the eye in this country, but 
omits to consider that for this he has to pay dearly for the admixtuie of 
bran, which costs ^4 or ^5 per ton, and in the United States, probably 
about half that price.” 

Many subsequent writers hold that the admixture of bran is, however, a 
commendable practice, as it checks (by supplying starch) the tendency of 
pure cake to cause indigestion. Mr. Wright, however, furnishes some 
additional information to what has already been given as to the composition 
of linsccd-cake. The finest quality, he says, is made as follows : — 30ojlb 
of ground linseed are mixed with 2Slb of ground-nut cake, 281b of rape-seed 
cake, and 281b. of bran. The second qualities are made of a smaller admix- 
ture of linseed with a considenable part of the undermentioned articles; 
and the third qualities arc made wholly of the last named of the following 
articles, without any linseed at all 


LINSBBD. 


I 

1 

i Hlxtupe of 

I Bran, 


Composition 
of the cake 
of eommeree. 


Foreign linseed-cake. 
Dodder-seed cake. 
Poppy-seed cake. 

African ground-nut cake. 


Castor-oil cake. 
Rice-husks. 
Cotton-seed cake. 
Rape-seed cake. 


•^Sometimes the whole of the above are mixed and worked together; 
but a supply of each is not always on hand ; and some or all, according to 
circumstances, are introduced to make up the desired quality.” , 

The late Professor A. Voelcker, in a lecture delivered before the Royal 
Agricultural Society in 1863 dealt with the subject of the Adulteration of 
Otl-cakes, He there .stated that “ The great demand for all kinds of oil- 
cake, more especially the great demand for linseed*cake, has led to an 
amount of adulteration of which the practical farmer is hardly aw'are.” 
“ When w»c find one cake nearly as white as a poppy-cake, another very 
dark, and another like American barrel-cake possessing the nice colour of 
linsei^ itself, we have here good pri mu facie evidence that the light cake 
is probably mixed with white-poppy cake, the dark-coloured w itii rape- 
cake, and tnat the third is in all probability the pure Hnseed-cakc.” Doubt- 
less as a practical observation these opinions are correct for linseed-cake 
as actually met with in trade, but it may be pointed out that India possesses 
a linseed inat is naturally as while as poppy seed, and it would accordingly 
afford an almost w'hite^kc of pure linseed. To what extent the Indian 
white linseed finds its way to Europe is a subject of some doubt. From 
itsbeing largely used as an article of human diet in India it w'ould probably 
afford a considerably more w'holcsome cake than the ordinary ted form. 
But to continue the re\'iew rf Professor Voeicker’s opinions “ I shall 
first direct your attention to those admixtures which are in themselves 
injurious, and secondly, to those which become injurious during the time of 
keeping the cake. There are also matters added to oil-cakes which de- 
teriorate the quality of the meat pnxlucod by impArting to it a bad flavour, 
so as to lower its market value. Let me first point out what arc the charac- 
ters of genuine or pure linseed-cake. A good pure Imseed-cake ought to 
bemadeof nothing but pure linseed— practically speaking —pure, not abso- 
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lutely pure ; for such seed is not to be found the market. The condition 
of linseed as imported varies in reality to an enormous extent. Many 
oil-cake dealers guarantee their cake as genuine^ made from genuine seed 
as imported ; but this is really no guarantee whatever.** 1 he Professor 
then exhibited samples of linsm as imported which varied from Bombay 
good quality with 4^ per cent, admixture to Kijef! common with 70 per 
cent, adulteration. ** Now/’ continued the Professor, ** if the seeds that occur 
in linseed were all of an indifferent quality* that is to say, of a character 
not injurious to life, the injury would not be so great, but some of them are 
poisonous. From several samples of linseed 1 have sd^iarated the seeds 
and ascertained their botanical characters. In one particular sample 1 
counted not less than 29 different kinds of weed-seeds, and among them 
the following which were more or less injurious : the common darnel, which 
is frequently present in considerable quantities in the inferior samples of 
Petersburg seed ; corn-cockle, which often produces very Wious eflfects 
on the animal system ; wild radish, which occurs in some samples of Alex- 
andrian seeds, and is very pungent ; wild rape, which is not, properly 
speaking, a rape, but rather a mustard ; charlock, or the common wild 
mustard. All these are seeds which it is positively known are injurious to 
the health of animals. But there are others which, as I stat^ at the 
banning, impart a disagreeable taste to the meat of cattle fed upon 
interior cakes. The Gold of Pleasure, or Camelioa aatlva, is such a seed, 
giving a disagreeable taste and also a deep yellow colour to the fat of 
animals. From the appearance of Camelina cake, you would think it 
ought to be nutritious ; but it rs an inferior description of cake, because it 
deteriorates the quality of the meal. Another seed of an injurious charac- 
ter is the purging flax.’* The Professor next explained to his hearers that 
a good cake should have a light colour and give an ameable odour when 
dissolved in water. ** Wljen linseed-cake has been kept for a length of 
time, its mucilaginous properties more or I8!bs disappear. Mucilage is a 
substance that is ver^r apt to spoil when kept in a damp place. If a cake 
does not become gelatinous on being mixed with water, it is not one of the 
best descriptions ; but then the reverse does not follow as a matter of course. 
A cake may become gelatinous, and yet be inferior. Wild mustard and 
rafe^seed vsry commonly occur in inferior linseed; when such cakes are 
mixed with water a more or less pungent smell of mustard is developed.*’ 
** Among the common materials used in adulteration is bran, a material 
which possesses some feeding properties, and may with advantage be given 
with linseed-cake; but it is much more desirable to buy bran aid pure oil- 
cake separately ; for it is impossible to ascertain in what proportion they 
are mixed.*’ By mixing linseed with bran, and adding at the same time 
rape-seed, you make up for the deficiency of nitrogenous matter by the 
rape-seed. Thus a clever oil-cake mixer may readily produce such a 
mixed cake as will exhibit upon analysis the same amounts of oil, flesh- 
torming, and albuminous matter and the other constituents as are usually 
found in genuine pure linseed-cakes. The mgre analysis, therefore, does 
not give any idea of the purity of the cake.” 

Professor Voeicker concluded his lecture 0n oil-cakes by alluding to 
the poisonous nature of moulded cakes. The mixture of bran, he says, ** is 
very apt to produce mouldiness. The cake is itiore porous and softer than 
pure linseed, and consequently far more lialfie to deterioration in a moist 
atmosphere than pure cake. In fact, it would seem that all mixed cakes 
are moil^ liable to tnis degeneration than pure ones of whatever se^ they 
may have been formed.” Professor Voeicker thought that the poisonous 
property of mouldy cake was due to the grosMh of a ningus. " One sample 
of such cake,” the Professor stated," had, to his knowledge, killed not less 


6. 113 


Products of India. 


469 


(G. Watt.) OIL*CAKES 


than f^een sheep, three^orses, and a pony belonging to a gentleman who 
gaw them only small quaAities, the whole <rf the animals hawng been kilM 
within two days.” Professor Voeicker, in an essay on T/ie Influence rf 
Ch^walDwooenee on the Progress cf English Agriculture (Jown^. 
Vol. XI V.* New Sene^ 57 1 ), seems to take, however, lessexception torape* 
seed cake than might be inferred from the above passages. " Linseed and 
Rape>cake,” he there says, “ eramiially the former, are largely used for feed- 
ing and fattening purp^j arid if pure and n good condition, no food is con- 
sidered to equal linseed-cake for rapidly fattening sheep and oxen ” In the 
annual issue of the Journal for isa-t. Professor Voeicker publishes some 
useful facts regarding Hard-pressed and Indigestible Linseed and De- 
eortiealed Cotton-cakes. •• Several cases,” he says, “ were brought under mv 
notice in which the use of linseed-cake was suspected to have done iniurv 
to stock. A careful examination of the suspected cakes, however, showed 
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pressed— some as hard as a board, and on analysis proved to’bc greatly 
deficient in oil. Owing to the improved machinery which of late years has 


_ ^ ^ V63rS liea 

befn introduced pretty generally in the American and in not a few English 
oil-mills, linseed is much more thoroughly crushed and harder prised 
than in former years, and is thereby deprived more efficiently of its oil 
Of all the constituents of food, ready foi med oil or fat unquestionably is 
the most valuable. Linseed-cake, comparatively speaking, poor in oil is 
consequently l<*ss valuable than cake richer in that substance. In round 
numbers ilb of fat g les as far as aiflb of starch or sugar in fulfilling simi- 
lar functions in the animal economy. Apart from the greater feeding and 
fattening value of linseed-cakes nch in oil, such cakes possess the further 
advantage of being softer and more readily broken up into small bits than 
hard-pressed cakes, which, as a rule, are deficient in oil.” Professor 
Voeicker then furnished the iol lowing anahses of five samples of hard- 
pressed linseed 


Har^l^ressed 


Composition of hard-psbssbd Linsked-cakss. 



No. 1. 

No. 3 . 

No. 3, 

No. 4. 

No. 5. 

Moisture e . . . 

i 3 *oa 

11*03 

13-40 

Il’Ot 

irio 

Oil . e . • • 

* Albuminoids • 

Mucilage, sugar, and diges- 
tible fibre. 

6*76 

3»‘75 

33-63 

7’93 

27-81 

35’99 

7-37 

28*31 

36*13 

6*33 

32*94 

3507 

6*83 

25*87 

36*83 

Indigestible woody fibre 
(cfilulose). 

t Mineral matter (ash) • 

10*37 

7*i6 

9*39 

8*90 

10*73 

5*48 

10*08 

6*40 

575 

8*05 


100*00 

lOO’OO 

100*00 

lOO’OO 

100*001 


• Conulnlng nitrogen 
t Including ennd , 


5'08 4'4S 4*53 s's? 4‘l'» 

0*19 4*74 1*35 O’ls 3*05 


Comnmting on these analyses Profitssor Voeicker says that sample 
wOe 5 to Rp adulterate linseed-cake, which, moreover, was made 
K j X* badly screened seed ; «• but No. 4 cake 1 found,” 

he ados, was made entirelyjrom unusually clean linseed. UnfortunatcU 
ilwaiv^ nard-presscd, and poor in oil in consequence, and 1 have no 
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doubt all the mor« indimtible because it was^ rich in albuminoids/* The 
who submitted niat cake for report informed Professor Voelcker,thdt 
killed two cows, upon which tne Professor wrote : ^ ** On analvsis I 
did not find a trace of any metallic or mineral poisons in it, nor did the mi- 
croscope reveal any injurious or questionable weed-seeds ; the cake, indeed, 
was made, as just stated, from unusually clean linseed and nothing else, 
but, unfortunately, it was as hard as a board* I think it very likely that ii 
caused the death of the cows, not because it contained any positively 
poisonous ingredients, but because it was poor in oil and nch in nitroge- 
nous compounds, and was In a mechanical ^condition in which such cake, 
as usually given to stock, is unquestionably most indigebtible/’ 

"For comparison with the preceding analyses, I append the following 
three— one ri^resenting the composition of a pure hnsew-cake of average 
quality, somewhat poor in oil; the second showing the composition of 
superior Iinse6d-cake, and the third that of a j^re linseed-cake of the best 
quality 


Composition op thrbb porb Linseed-cakes. 



No. I. 

No. 3. 

No. a* 

Moisture . a . . * . 

Oil . 

* Albuminous cxnnpottnds ..... 
Mucilage, sugar, and digestible fibre « 

Indumtible woody fibre (cellulose) 
t Mineral matters (ash) 

MM 

13*25 

10*33 

33*06 

30*80 

826 

5 ’ 3 «» 

13*44 

13 *i 6 

39 ‘S 6 

31*18 

8*67 

5‘99 

13 06 

13 7C 
2931 
2996 
10*13 

4 78 

• 

100*00 

100*00 

100*00 








* Containing nitrogen 
t locluSlng tand • 


S'lS 

0*40 


4 73 
fas 


4 

0*64 


The reader should consult the article Linum uaitatissimum— Linseed 
Vol. V., 56 to 77, for further information. 
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11.— RAPE AND MUSTARD OIL-CAKES. 

One of the earliest statements regarding Rape-seed-c^e is ttat published 
by Mr. d. Thomu Way in 1849. In his paper on this sulyect he gives 
, the following tables of the analysis of rape-cake and rape-seed 


Analysis of Rape-cake. 


Sample No. i • 
Sample No. a • 
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Nitrogen. { 


Water. 

ISt 

Analysis. 

3 nd 

Analysis. 

1 Mean. 

Oil. 

5*39 

5*63 

i ■ 

.*- 

1 ir 

Ili 

11*63 

10*62 

1 

7*o6 

6*6j 
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Analysis of Rapb-seed. MUSTARD. 


Nitrogen. 


i8t 2nd 

I Analysis. Analysis. 

1 . 

Mean. 

1 

Oit. 

^ Water. , 

Ash. 

' 4**7 1 4*26 

1 j 

; 4*21 1 

37'84 

! 6-44 • 

3*31 


•* All thit csn be said from the above analysis of rape-cake is, that it is 
very much the same ith tha^ of linsej^-cake. Till lately, however, the . 
hot flavour of rape-cake has been an'^insurmounlable objection to it as a ' 
substitute for the more costly article. Rape-cake has been more often em- \ 
ployed as manure. The following analysts of its ash, made for me by Mr ‘ 
Eggar^ will not, therefore, be without interest : — 

Composition in mo parts qf the nsh of Rapfcoke. 


Sand and Silica . 


* 13*07 

Phosphoric Acid . 


• 32*7U 

Carb<«nk: Acid 

.... 

2 15 

f. Jphuric Acid . . 


. 1*62 » 

Lime 


S -63 

Magnesia . 


. 1475 

Oxide of Iron 


. 4 ‘ 5 o 

Potash 


• 21-90 j 

Soda . . . . 


Chloride of Potasbtum 


0*17 1 

Chloride of Sodium 


0-46 

100*00 , 


Valuable 

manure. 


** The ash of rape-cake is, therefore, in every respect the counter-part to 
that of linsecd-cakc. A ton of the cake will contain i2&lb of mineral matters, 
one-third of which is phosphoric acid, one-fifth potash, and one-seventh mag- 
nesia. Even although, as in the second specimen of cake analysed, the 
total quantity of ash should be greater, the above numbers will hold good, 
the excess being sand.” 

In Morton’s Cyclop<rdia of Agriculture it is stated that ** Rape-cake 
which has for a long time been used on the Continent, in the form of rape- 
dust, as an excellent manure, has lately been imported into this country 
in large quantities ; and is now used both for feeing cattle and sheep, 
and for manuring the land, much more generally than was the case some 
years back.” Then, again, after the remark that rape-oil is apt to turn 
rancid and the quantity of it left in the cake is liable to give a flavour 
objected to by cattle, the following occurs : “Sheep, however, as shown by 
Mr. Pusey, go not dislike rapc-cakc so much as cattle, and thrive upon it 
*’emarkably. Rape-cake being much cheaper than linseed has been Tor 
this reason recommended for the fattening of sheep.” 

From the above sketch of the chief opinions that have ueen adv.inced 
regarding rape and mii.stard cake mixed wilh linseed, it will be seen that 
both are objected to in cakes intended as cattle food, a prevaleiKe of mus- 
tard, accoraing to some writers, rendering the mixed cake .almost, if not 
entirely, poison. In suppoh r»f this statement it need only be necessary to 
quote one or two of Professor Voelcker’s remarks. “Wild mustard 
.and rape-seed very commonly occur in inferior linseed ; when such cakes 
•are mixed with water .a more or less pungent smell of mustard is deve- 
loped. 1 may observe, in«passing, that rape*c.akc ought always to be 
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tested in this manner \ for rape-cake, especially that which is sold as Indian 
seed, very generally contains a lai^ amoupt of mustard seed, and be- 
comes so pungent that it is extremdy injurious to cattle. 1 have here a 
sample of a cake sent to me for examination not long ago, which had 
killed three oxen. It is a rape-cake of the description just named, 
Indian rape-cake containing a good deal of wild mustard.*’ But many 
writers speak almost favourably, of rape-cake, and even Professor 
Voeicker himself, in one of his last papers (quoted above at the end of 
the remarks under Linseed-cake>, links it with linseed as a useful feeding 
cake. The explanation of thsse somewhat conflicting opinions would 
seem to be a confirmation of tie contention advanced oy the writer 
under Brassica (Vol. I., pp. 520 to 534) that greater care is necessary 
than is apparently made by the exporters of rape arid mustard-seed 
fnnn India. Little or no true mustard-seed is grown in India. 
The mustard of Indian commerce is the seed of Brassica jnneea, a per- 
fectly distinct plant from the mustard of Europe. At the same time 
the properti«^s of the various forms of seeds exported from India 
as rape, diflrr from each oth'ir as widely as the mustard of India 
from the mustard of Europe It seems highly probable therefore that 
the evil effects observed b> many writers from pure rape-cake and from 
linseed-cake which contains rape or mustard, are explicable by the 
theory that cei tain of these seeds are more injurious than others. This 
hypothesis would, therefore, seem to call for more careful chemical investi- 
gation into the nature of the separate seeds of Brassica obtained in India. 
Ihe habit of growing rape and Indian mustard intermixed with linseed is so 
wide-spread Tn this country that it seems likely many years will have to 
elapse oefore the rayaU can be induced to alter their time-honoured practices. 
The drying property of linseed is greatly lessened by the admixture, but 
to the people of India this is no serious disadvantage, so far as they are 
concerned, in tljc consumption of oil. For the export trade it is quite other- 
wise, and, since the bulk of the linseed is gi^n for the foreign markets, it 
would ^eem at least desirable to be able to recorpniend the avoidance at 
least of the cultivation of a form or forms of Brassica which ndt only 
lower ttie value of the linseed, but render the cake to a large extent a dan- 
gerous article of cattle food. 

For further information the reader should consult the article Brassica, 
Vol. L, 520 to 534. 
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III.— COTTON-SEED-CAKE. 

The reader will find a certain amount of information on this subject in 
the article Gossypiom ( ^<0/. /K., but it seems desirable to supple- 

ment the opinio^ there advanced in the light of the present article, namely, 
with regard to specially prepared oil-cakes which are to a large^extent com- 
binations of more than one form of the by-products of Oil hlills. It seems 
unnecessary, however, to do more than give here the opinions of the late 
R**ofe8Sor Voeicker. In his lecture delivered in 1863 on this subject, 
the Professor said Allow me now to direct your attention to cotton- 
cake. Cotton<ake of the best character is hardly ever now met with 
in the market; the horrible American war has cut off our. supply. 
C^ton-seed has a hard shell, which, in some varieties, amounts to one-tialf 
the weight. The best cake is made from the kernds only ; but it is not 
made in this country, because we have not thr proper machinery for shell- 
ing seed.*’ In the whole seed cotton-cake tnere is sometimes such an 
excess oFhusk or indigestible cotton-fibre present, that the animal which is 
fed upon it has not the power to digest it ; a mechanical stoppage takes 
place in the lower intestines, inflammation qf the w'holc intestinal canal 
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ensues, and the animal dies. In these cases the death is frequently mis- 
taken for a case of real poj^ning ; but there is nothing either poisonous or 
deleterious in cotton-seed ;Vevertheless, it acts injuriously, by causing a 
mechanical obstruction, and the result is the same as that sometimes pro- 
duced by a strong irritant or metallic poison. There is, indeed, great 
danger in giving the whole cake made of the seed indiscriminately^, that 
is to say, in too brge a prop<Drlion^ it ought always to be given in the , 
form of meal, together with roots or other succulent foi^ which have a tend- 
ency to keep the bowels open.” 

In his later paper published in 1884, Professor Voeicker deals with ^ 
the degeneration of decorticated cotton^seed-cake, due to hard pressing, 
from the use of more perfect meaps of expressing the oil. The same ' 
result is attained as has been shown with hard-pressed linseed-cake, vie., ' 
a cake poor in oil and undut) rich in albuminoids. He furnishes the fol- | 
lowing analyses of nine samples of cotton-cake taken at random from the ' 
analytical results of a large number of cotton-cakes examined > 


COTTON- 

SBBD-CAKB. 


Composition op Uecorticatku Cotton-cakes op variable quality. 


1 

1 

No. 1. 

No. 2. 

No. j. 1 

No. 4* 

No. 5. 

Moisture . . . . ' 

9*28 

8*59 

7*95 

8*75 

895 

Oil . . . . . 1 

i 

22*10 

i 6*57 ' 

15*70 

10*23 

* Albuminoids . 

Mucilage, sugar, and ' 

4<>'37 

42*87 

42*37 

49*02 

' 49*04 

digestible fibre 

1 21 <72 

»7‘?9 

22-8'i 

17*52 1 

1 22*92 

Indigestible woody fibre 

3’47 

3*3* 

3*0 

3*5* 1 

3*21 

Mineral matter (ash) 

I 6*03 

1 . 

5*84 

7‘»S 

1 5*50 1 

5*65 


\ 100*00 

1 

100 00 

loo'oo 

1 

j UX)*00 

100*00 


* Containing nitrogen , . 74a 6 7S 7*85 ^ 7’04 


OiMPOSITlON OF 'IhXAS DECORTICATED COTTOK-CAKE. 



No. 6. 

1 

No. 7. 

No. 8. 

No, 0. ' 

1 

Moisture 

10*15 

io*o3 

11*45 

1 

10*9^ 

Oil 

I5*2C> 

1 1*1^6 

10*60 

8*76 

0 Albuminoids .... 

38*37 

40*69 

38*62 

40*87 

Mucilage, sugar, and digestible fibre . 

19*84 

24’fi5 

25*57 

23*29 

Indigestible woody fibre (cellulose) 

10*83 

7*03 

8*26 

10*83 

Mineral matter (ash) • 

5*55 

5*89 

5*50 

5*30 


100*00 

100*00 

100*00 

loojpo 


• ConuiaiDg nitrogen .... ® ** ® 

*4 The preceding analyses show that the proportion of oil in decorticated 
cotton-cake varies from 8} to 23 percent , and the pertentage of albumi- 
noids in round numbers from 38 to 49 P®** cent. A food containing 
nearly as much as half its weight of nitrogenous constituents and only 10 
per cent, of oil, pressed into a hard cake, is not suitable for herbivorous 
animals. Such food requires to be ground into meal, and largely diluted 
with starchy or similar meals that arc comparatively poor in nitrogenous 
compounds, in order to be % wholesome and safe hwd for ruminants 
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Speaking of cotton-cake Mr# W. T. Oarrfngton in 1878 {Pastoral 
Hu^andry) wrote ; ** A mixture of equal f>artii of linseed and decorticated 
Mton-cake is found a most suitable food with ^ass, the cotton-cake check- 
ing the purgative nature of the grass. A daily allowance of this mixture, 
commencing with 4ft increasing to 6ft, as the beans approach ripeness, 
and costing from 25* 6d. to 35. 6d. per head per week, generally pays well. 
Professor Voelcker, in his essa^^ on Tkt Influence of Chemical Discoveries 
OH the Progress of English Agriculture, says : ** There are two varieties of 
cotton-cake— one is made in England from Eg>^ptian cotton-s^, shell 
and kernel crushed together, and the other is principally imported from 
New Orleans, and made in America from decorticated se^.** Decortica- 
ted cotton-cake is also made, he says, to a small extent in England from the 
kernels importeil from America. The high percentage of nitrogenous 
matter and the low amount of oil is dealt with by the ^ofessor in much 
the same spirit as has already been conveyed. He recommends that it 
sl^uld be more carefully broken up than is necessary with linseed-cake, and 
given also more sparingly, being mixed by about twice its weight of Indian- 
coi n or barlo) -meal, or meal rich in st.irch and comparatively poor in nitro- 
genous compounds. Its superiority for sheep feeding, when grass is poor 
or scanty, is also alluded to, one-half to three-quarters of a pound per head 
of decorticated cotton-cake being the daily allowance recommended. 

The reader should consult the article Gossypium herbaceum, Vol. IV., 
33 37t for further information. 

IV.-POPPY-CAKE. 

Of Popp^-cake, Professor Voelcker says : It is a good cake when it 
can be had in a fresh condition. It is remarkably sweet to the taste, and 
is nutritious, but in England, thefe is not a suffiMcnt demand for it, and it 
is frequently a drug in the market. If stored, it becomes mouldy and acrid 
to the taste, and is then more or less injurious to cattle.*' 

Professor Anderson of Glasgow {AgrftuUural Chemistry) gives the 
following as the result of his analysis of poppy-cake : — 


Water 6*56 

Oil 11*04 

Nitrogenous compounds 31*03 

Respiratory Compounds (mucilage, gum, &c.) . . 23*^5 

Fibre 

Ash « ■ . • m ••• • .13 79 


IOO*fX> 


A very nearly similar result was obtained by Soubei'ran 8 l Qirardin 

^ «s ^ 


as follows : — 

Water ***0 

Oil 

* Organic matters 62*3 

Ash 

lOO* 

• Containing nitrogen equal to 7’oo 

Prot. compounds 43*75 

In France and Belgium, where the poppy is largely grown for its oil, 
the cake is highly valued as a feeding siibstante, and is also extensively 
employ^ as a manure. ‘ 

I The reader should consult the article Papaver admniferuiii, Vol. Vl„ 
' Pt. I., 19^1, for further 'information. t 
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V.— EARTH OR GROUND-NUT CAKE. Kabthoh 

ProfiiStor Voglcker sl^s of this cake : Earth-nut is a useful and OROpt^mr 
very nutritious cake when made of the kernel ; but If the husk is ground , J?* 

up with it# it partakes of the same disagreeable properties which charac- 
terise the whole seed cc^ton-^ke. The earth-nut is an almond-like food ; 
it is to some extent indigestible. The cake must not be confounded with 
nut-cake, which* as now sold in the market, is nothing more or less than 
the refuse kernel of the palm-nut. The American or earth-nut cake seldom 
passes as such into the hands of the consumer, because it is ground up 
with other matoials and made into linseed-cake. There is another kind 
of nut-cake which is only fit for manure. It is made of a bean grown in 
the Cape de Verd Islands. Three or four beans arc sufficient to produce 
a very powerful affection of the bowels, and in doses of an ounce this seed 
becomes a rank poison. Several cases of poisoning from the use of cakes 
which contained this bean have been brought under my notice at various 
times.’* The poisonous cake, alluded to by Professor Voeicker, would 
appear to be castor-oil, for further information regarding which the reader 
should consult the remarks below on that subject, l^rth-nut cake is an 
altogether very different substance, and a large trade might easily be 
created in it from India, but at present it is chiefly bought up by|the cake- 
m« 4 kers and used for adulterating linseed-cake. 

Professor Anderson furnished the following analyses of earth-nut 
cake;— 


iDecorticated 


Entire seed. 


Water 

Oil 

Nitrogenous compounds « . « • • 

Respiratory com^unds mucilage, sugar, &c.) 

Fibre . 

Ash 




The reader should consult the article Arachis bypogm Vol. I., 283, for 
further information. 

VI.— TIL OR SESAMUM-CAKE. 

As has already been remarked, it is significant that while the exports 
from India of the seed which yields this cake have year after year for some 
time past increased steadily, no writer on the subject of oil-c^es has ap. 
parently dealt separately with the one under notice. That it is being cm- 

^ by the cake-makers in the fabrication of what is known in the 
IS certain qualities of linseed-cake, there would seem to be no doubt 
Soubeiran 8 l Qlrardin have published the following as the analysis of th$ 
cake 


Water 
Oil . 

* Organic matters 
Ash ; 


TIL Oil 
SBSAHUH- 
CAKB. 

II7 


* Containing nitiogrn equal to . . 

Prot. compounds .... 
The ash contains soluble salts 
Phosphates calculated as b(gic phosphato 
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As a manure, this cake would, therefore, appear to be far less valuable 
than rape, castor, or hemp, but as an artio^^ of cattle food it is probably 
very wholesome, since the relation of oil tO nitro^nised comj^unds is less 
arbitrary than in most oil-cakes. The seed also is very small, contains no 
indigestible husk, and is largely eaten in India as an article of human focxJ 
•*facts which all tend to confirm the opinion that sesamum-cake is per. 
haps one of the most wholesome of all. Profbssor Anderson gives the 
following as the results of his analysis of the cake which, bye-the bye, he in- 
cludes in a List of the Principal Varieties of Cattle Food — 


Water 10*38 

Oil 12*86 

Nitrogenous compounds . . '31*93 

K^piratory ojmpounds (i.r., mucilage, sugir, &c.) . 21*^2 

Fibie .......... 9*06 

Ash 1385 


100*00 


The article Oil-cake ‘n the Encyclopaedia Briiannxca shows the cliemic;il 
composition of this cake as — 


Water 

Oil . 

* Albuminous bodies .... 

Mucilage, sugar, digestible fibre, 3 i'c. 

Woody fibre 

Mineral matter (ash) .... 


806 
n -34 
■ 36*87 

2505 
8*14 

10*54 



100*00 

• Containing nitrogen .•<m . 


5 ' 9 o 


Yhe reader should consult the article Sesamum iadicum, Vol. VI., Pt. 
Ii:, for further information. 
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VIL-CASTOR-CAKE. 

In India this is one of the most highly valued of all oiheakes as a 
manure. In Europe it has acquired an evil repute as one of the most 
dangerous of substances when used in the fabrication of inferior qualities of 
lins^'Cake. In commerce it appears to be sometimes designated jatro- 
pha manure. In Morton’s Cyclopedia of Agriculture the following pas- 
sage occurs on this subject : — "This cake can only be used as a manure ; 
for feeding purposes it is entirely unsuited, as the oil still remaining in the 
cake is exceedingly purgative and poisonous. This Jatropha manure was 
recently analyse oy Mr. Thomas J. Herapath who found it to contain in 
100 parts— 

Water ... 10*24 * 

Orvanic matters . , 8r88 

Ash . ........ 7*88 


100*00 


Percentage of nitrogen in fresh cake 
Percentage of nitrogen in dry cake . 
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The ash contained in loo parts 
Soluble mIU • * % • 

Carbonates .... 
Insoluble phosphates 

Silicsj &.C .... 




6* 193 

CASTOR- 

CAKE. 

• 


. 21*070 


• 

• 

• 53*554 


• 

• 

. 19*183 



\ 


100‘000 I 

Perhaps a more instructive table of the anal>sis of taslor-cake is that ! 
published by the late Professor Anderson of Olasjjow in his Agricultural 
ChemiUry as follows i 

Water • 

Oil . 

Albuminous compounds 
M ucilaffe, sugar, hbre, &c 
Ash 


24 * 3 * 

21*91 

35-38 

6‘o8 


Nitrogen 3*20 

Silica . • • • > ... 1 96 

Phosphates . . 2*81 

Phosphoric acid in combination witb alkalis . . . 0*64 


The reader should consult the article Ricinus commimis, Vol. VI , Pt. 
!., for further information. 


VIII.— COCOA-NUT-CAKE. ' cocOA-NUT- 

Professor Voeicker, in his Essay on The Influence of Chemical AV - 1 
rovertes on the Progress of English AgiicvUure^ savs: ** Cocoa-nut-cakc l **9 
and palni-nut-kern<T-cake and -meal are produced at Liverpool and other | 
places in England, and are much appreciated for their fattening properties. \ 

These cakes contain from 14 to 15 per cent, of albuminous compounas, and 
variable proportions of oil, and are better adapted for fattening stock than 
hir young grow'ing animals or store stock.” 

The analysis of palm-kernel cake is given as— * 


Water 9*50 

Oil S’4j 

* Albuminous bodies 30*40 

Mucilage, sugar, 6bre, &c 40*95 

Mineral mattci (ash; . 10*72 

— I 


100*00 I 

* Containing nitrogen ... ... 4*50 | 

The reader should consult the article Cocos nucifera> Vol. 11 . , 443, | 


IX.— NIGER SEED-CAKE. | 

Although the seeds from wh.ch this cake is obtained are largely ex- , 
ported from India, no intormation exists as to the extent the cake is 1 
actually used for feeding cattle. Professor Anderson, however, accepts | 
niger seed-cake as one of 7 he Principal Varieties of Cattle Food and 1 

gives it the follow^ing composition i 

Water 6*23 • 

Oil 0*53 I 

Nitrogenous compounds ....... 35*74 I 

Respiratory compounds (f.e., mucilage, sugar, Arc.) • . . 43‘iS 

Fibre I 

Ash S*ia 


NIGER SEED- 
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In India this cake is considered valuable for milch-cows. 

The reader should consult the article Gfdsotia ahys8jnica» Vok IVm 
186-188. 


HBMF-CAKB. 

X2I 


X.-*HB]yiP-CAKE. 

Professor Voeicker gives the analysts of a sample of hemp-cake 
which he made in 1875 follows : — 

Composition of a sompU of H§mp*cake, 


Mobtore 

Oil •*•«.••• 

* Albuminous compounds (flesh-formingf matter) 
Mucilage, sugar, and digestible 6bre . 

Woo(i7ii{>re • • • • 

Mineral matter (ash^ ..... 


lOO'OO 


* Containing nitrogen 
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He remarks: **Hemp.cake is not equal to linseed-cake in feeding 
quality; but in my judgment it is worth more as an article of food than 
who1e-s^ cotton-cake. About £8-85. per ton would be a fair price for 
hertm^ake of good Quality.^* 

The reader should consult the article Cannabis sativa, Vol. 11., 121 
TRADE IN OILS AND OIL-SEEDS. 

Prqiared Oils. — The enormous amount of oil-seeds exported from India 
is out of all proportion to the quantitv of prepared oils It has been 
repeatedly pointed out that mills for tne preparation of oil in India would 
seem likely to prove highly remunerative. The following were the exports 
from India of prepared oils for the past few years ending March 1889 
1879-S0. 1880S1. 1881-82. '^1883-83. 1883-84. 1884-85. 

Gallons . 4*305,815 4*999**84 4*y>5.*76 3*644*633 4*337**5* 5**20,504 

Rupees . 56*94*532 58*ii>394 46*83,374 4**63,765 49*59*768 53*40,4* * 

- 1885-86. 1886-87. 1887-88. 1888-89. 1889-90. 

Gallons . 3*617*399 4*039*49* 4**63,099 3*841*732 4*339*399 

Rupees . 39.35*629 45.88,119 47**0,555 43*03,061 54*39*452 

Of these exports nearly three-fourths are castor oil : of cocoa-nut oil, 
the only other of any importance, 1,535,910 gallons, valued at R 16,53,379, 
were shipped to foreign ports, chiefly to the United Kingdom and France 
in i888-8p. 

The above quotations include small quantities of animal, essential, and 
mineral oils in addition to the vegetable oils. The exports of animal oils do 
not seem to be of much importance, though the value has gradually in- 
creased from R3478 in 1880-81 to R9,ii6in 1B88-89. The import trade is 
also improving, the figures in i88o-8i and 1884.-85 having been K34,246 and 
^33,253 respectively, and in 1888-89 R4 1*013. The tr^Se in essential oils 
IS of more importance; but the exports have decreased in value from 
R340452 1882-83 to R 1,85,917 in 1884-85; they were in i888-8q 

R2,67,797. The imports have improved frottt R29 ,dii in 1880-81 and 
R41,542 in 1884-8^ to R46 ,q 94 in 1888-89. The export trade in mineral 
oils is not extensive; during 18S4-85 it was valued at R27,i65, and last 
year R 15*343 The imports, on the other hpni, are of great value. They 
consist almost excluswely of kerostne oil from the Unitd States. This oil 
has increased from 9,692,269 gallons in i88a-8i to 26,299,091 gallons in 
1884-85 and 38,285,559 gallons in 1888-89. The value of the kcrosme oil 
imported into India has been returned at R 1,11,00,507 in 1884*85 and 
R**7<^»79»373 >r» 1888-89, or say, £1, 700,00a 
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Oil-seeds.— *In Mr. J. E^O’Oonor's Trade and Navigation Returns, the 
oil-seeds are given under tffe heading •* Seeds, ” A few of these may pos- 
sibly be used as spices and condimmts ; or may be distilled for their essen- 
tial oils. This is an unavoidable difficulty, but the amounts of doubtful or 
undefined seeds are comparatively small, so that the returns under “ Seeds ” 
may be accepted as meaning “Oil-seeds.” In his review of the sea- 
borne foreign trade for 1884-85. Mr. O’Oonor sa\s of these seeds : “ This 
trade has developed in ri^ent years into one of the first importance, ex- 
ceeding greatly the trade in wheat, rice, jute (both raw and manufactured 
combined), indigo, or tea, and being exceeded only by cotton and opium.” 
The figures below exhibit the way in which this trade has augmented 
since 1879-80 

Cwt. R 


1879-80 • • . . 

188^1 .... 



. 7,091,469 

4,68,58,929 



. 10,229,109 

6,34 53,089 

1881-82 .... 



. 10,466,098 

6,05,40,987 

1882-83 .... 



- 13,139, 2«6 

7,20,03.365 

1883-84 .... 



- I 7 , 355 ,*i 88 

10,08,37,583 

1884-85 .... 



. 18.250,688 

10,74,52,035 

1885-^ .... 



. 17,280,147 

9,94,83,498 

•886-87 .... 



. 15,866,604 

9.19,85,598 

l867-8« .... 



. 16,060,400 

9,38,50.242 

188^ .... 



. 15,569,978 

9,56,17,559 

1889-90 .... 



‘ 15,794.74a 

10,62,75,533 

The trade in the principal kinds of oil seeds was as 

follows in the last 


four years : — 


Castor 

Earthfitit 

Linseed 

Poppy 

Rape 

Til or Jinjili 


18S5-S6. 

CwL 

C70.537 

655,670 


1886-87. 

Cwt. 

610,893 

945,895 


1887.SS. 

C^t. 

764.393 

1,261,637 


1888-89. 1889.90, 

Cwt. Cwt. 
585,769 S94.631 

1,394, >9* 


9,510,130 8,656,033 8,432,703 8,461,374 7»146.896 

695.097 612,654 456,308 730,455 482,893 

3,721,840 2,659,649 2,oSi,3t)o 3,061.586 3,904,150 

1,759,343 3,114,484 3,747,270 1,537.444 1,775,^9 


TilorJinjili . 1,759,343 3,114,484 2,747,370 1,537,444 1,775,^9 

A material increase in the price of Rape-seed accounts for the larger 
value of a smaller quantity of seeds expoited. 

The trade in seeds is carried on mainly with Englr » I and the Con- i 
tinent. England takes the bulk of the linseed exporteu. but some also 
goes to the United States, and to the Continent is consigned the bulk of 
the other descriptions of seeds, 

{W, R. Clarke 

OLAX, Linn.; Gen, PL, ^47, 

Olax nana, Wall,; FL Br, Ind., /., $76 : Olacine*. 

Vcm.— Jl/arosf nui\ Santal. 

Referencea.— For, Ft., 75; Rev, A, Campbelly Eton, 

Ckutia Nagpur, No, Woo. 

Habitet,— A small undershrub found in the hot valleys of the North- 
West Himalaya from Nepdl to the Panjdb, ascending to an altitude of 
5,000 feet. 

MedIcfaM.— The pruit is employed medicinally by the Santals (Rev, 

A, CampMl)* ^ 

O. scandens, Roxh.; FI. Br. Ini., /., J7J. 

Syik^-O. Bador, Ham.f Roxburohia baccata. Koenig, 
Vm\,-^DkenianL Hind, j KoJkharu, Beno. ; KimmeL Kol. ; Rodc^b^fo- 
ria, Uriva: Afund, 8antal; HarduU, HrrA/Vri, Mar. ; 
mufki, meUU, turka-vepa, bdpanamushti, kotihi, Trl. ; L/fu, chaunq- 
UlUf tai^lu, Joung*lai‘iu, Burn. 
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Substitute for Chsy>root. 


References —R<ucb , FI Ind ,Bd CBCtiSSt Vo^t, Hort Sui Cal , 3 i - 
Dal 9 Fl,^ 27 , Brandts, For ^ , 7 S , Kura, For hi 

Burm , 1 1 233 , Gaad>U, Man^ Ttmb , St. FUtof, FI Andht , 23, 
its 3 Far Ad Fef* , th Nagpur, 188$, Sg. your As Soc , Pi 11 , No 
II , 1863, ho, St , Gaortteers ^Bombay, XV, 429 , P , IV , ixix 

Habitat* — A laree, \^oody, climbing shrub, with a trunk often as thick 
as a man’s thigh ; round in the tropical forests of the Western Him^layi 
from Kumaon to Assam, and extending into Central and South India It 
is found also in Burma and the ho ter parts of Ceylon, and is distributed 
to Java. In Burma it ascends to the pine forests, at an altitude of 3,500 
feet It ts abundant on the wet ground near rivers and in ra\ines, and 
most destructive to the trees, which it covers with its numerous branches 
and dark green foliage 

Medicine — A preparation of the bark is given for poverty of blo<xt 
during fevers \Reid A, Campbell) 

Food —The i^RUiT is emplo\cd in H izanbagh for making •ike t t 
A Campbell) 

Structure of the Wood — Porous yello\\ish-white, soft Weiejht ^-slb 
per cubic foot It is not put to any industnal purpose 

*30 I OLDENLANDIA, Lmn . Gm PI, II, 

* 3 * ' [h,/ i 2 j, RiBiAct^ 

132 Oldenlandia corymbosa, Z///» , Ft Br, Ind III., 64, (i>) Mig/i 

j Syn — O niFLORS, Zrflw (nndof Roxbanot of Itnn) O ramoss, ti' 

I O HERBACEA ^SCVBRIDA, DC O AISINIFOIU, Don HSi^(>llS 

OKAMINICOLA, H. ALSIN^FOLIA, 

There cannot be a doubt but that the allied ^peci^s (O. dlffusa and 0 
Hejnil) arc used indiscriminately with the one here dealt with. Indeed, it 
' seems doubtful if an> praitital pufpose is ser^ b> scpaiating plants so ncaiU 
allied to each other as s me of the so-called specits in this trouble bomc genus 
{Wa^,Cal Bxhib Cai) 

Vem. — Daman papar, HiND , Kheipapra, Beng. , Ptrirn o, Nfpai , 

1 * palo,kaMuri, CoA , Verrt nela temn, FbL , ]i'‘al p tipaadagam, Sisc , 

Parpafa, Sans 

I References -^Roxb , FI Jnd ,hd C B C , rj 3 Dais df Gibs , Bomb FI , 

n6 Rev A Campbell, Rept Peon PI , Chutia Nagpur, No hi 94 
W hlliot,Fl Andhr , rgr Rheede,Hort Malth , \ t ^ O Shaub^ i 
I nossy, Beng Dtspens , eoo U C Dutt, Mat V d Hindu, tjb ^ 

3 f 2 Murray, PI ^ Drugs, Sind, Gaeettiers ^Bo^bav, XI 

435 N •W P , I , br , JV , Ixxitt X ,3ti 
Habitat— An abundant annua) weed, found throughout India from th 
Panjab southward and eastward, ascending the hills to an altitude of 
5,000 feet It is distributed also to Ceylon, Malacca, and the Philippines 
and to Tropical Asia, Africa, and America 

Dye— Revd A Oampbell (Econ PI, Chutta Nagpur) stales that 
this plant IS the source of the Madras red dye known in commerce as 
chayroot ” This of course is not the case, as the commercial chay-ioot is 
obtained from O umbeUaU, but no information seems available as to whe- 
ther this species also may not yield a similar ted dye, and Mr Campbell s 
remark may therefore mean that it is so used* 

Medicine.— i his platt is considered by Native physicians to be a 
valuable medicine lo the treatment of fevers which nave their origin in 
derangements of the bile The entire plant is used A simple decoction 
is employed in bilious fever with irritability of the stomach, and 
enters into the com position of many compound decoctions which are m- 
ministenfd as tonics and febrifuges ( u. C. Outi) It is given too in 
and supposed diseases of the liver. In the Konkan the juicb of the lba 
IS applied locally for burning of the palms of the hands, and soles oi i 
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The ClJy-root. R. Clork.) OLDENLANDIA 

umbellata. 


feet in fever, and this preparation, mixed with a little milk and sugar, is 
given internally for burning|at the pit of the stomach {Dymock). 

Specul Opinioms.— § Konticary, kheifapra» and goluvtcho.-^l have 1 
heard that Native physicians employ these in the form of decoction, with 1 
good effect, in chronic malarious fevers’* {Surgeon J. Ff tench MulUr, 
M.D.^ I.M.S . Saidpore). “ A valuable febrifuge decoction, largely used ' 
in bilious fever** (Assistant Surgeon S. C. Bkuttacharjt, Chanda^ Cenirol , 
Provinces). "Is also an anthelmintic** (Surgeon^Afajor P. N. Mukherji, ' 
Cuttack, Orissa^. " A decoction made of this herb along with coriander I 
seed, &c., is very efficacious in checking long-standing fever ’* (Assistant 
Surgeen R. Gupta, Bankipore). 


HEDICINK. 


Oldenlandia umbellata, Linn. ; FL Br. ind.. III., 66. X37 


Commercial Name.— C hay-root, sometimes called Indian Maddfr. 

Syil*“ 0 . PUBBRULA, G. Don ; HEDVOUS umbxllata, Lam., H. LINARI- 
FOLIA & PUBERULA, Walt. 

Vtm.~“Ckirval, Hind ; Surhuli, Rfng ; Surbuli, UftiVA; Kalhenyok, 
Lbpcha; Sava, emburel chrddu unbura!, saya-ver, tAit, } Chertwlu, 
chirt’^eru, Tkl. ; SayantnuU, Sing. 

Referencea. -^Roxb , FI. InJ , hd C B.C., ISI ; hlhot, FI. Andkr., 4;?/ 
Lindlfy & Moore, Treasury of Botany, II , 8oH ; Atnslie, Mat. Ind., 
II,, tor ; O'Skaughue^sy, Dt^pen\., 40'j; Dyrtiock. Mat. Med. 

Ind., 2nd Ki.,404, Btdte, Cat. Rj^ss Pr., Parts Exh , ttS ; Baden 
Ptmell, Pb. Pr , 146, 447 ; Dt ury , I * Pl,,2fO / Btrdijood, Bomb. Pr., 20Q ; 
MiLann, Dyes & Tan., Btng.,4i, 44, 45 , Ltoiard. Dyes, 54/ Smith, \ 
Diet. hcon. PL, 106 , Smttn, Du , J006; Keto Off. Guiie to Sot. Gardens 
Arboretum, 7g ; btm/ui nds, Trot. Aeri,, S 74 , Oam^tteers —My%ori 
ty Coorgf.L, 436, III., 28, Ind. Forester, X , $4? . Manual aj Ad- 
miniUraiton, Madras, I., 288, j6r . 

Habitat.— > A common biennial plant, met with from Orissa and Bengal 
southward to Ceylon, and in North Burma; occurs on sandy soils. It 
grows wild very abundantly in the Pun district, and is extensively culti- 
vated in many parts of Madras, near the sea-coast. In its wild state it is 
a low widely spreading almost stemless plant, but under cultivation it , 
assumes a more erect habit and grows six or eight inches high. 

Dye— The root-bark of this plant fcommercialTy w-nown as chay-root), 
with alum as a mordant, gives a beautiful red dye, w’ • h is fast, and was 
formerly much employ^ m Madras for dyeing the Handkerchiefs for 
which that town was once so famous. Cunously, although the plant occurs 
abundantly in some parts of Bengal, it is not there employed as a dye, 
but a considerable export trade in the roots exists between Pun in that 
Province and Madras. For dyeing purposes the roots of the w ’Id plant are 
considered preferable (Drury). They arc shorter and thicker than the culti- 
vated state, and are said to yield one-fourlh part more colouring matter. 
Roots of two years* growth are preferred. It is said that chay-root rapidly 
deteriorates wnen kept in a dark place, such as the hold of a ship, whence 
probably the w'ant of success that has attended attempts at dyeing with it 
in Great Britain. 

Coltimtioo.— The Chay-root is much cultivated in sandy situations on 
the Coromandel coast, especially at Ncllore and Masulipatam. From the 
Madras Revenue Proceedings for -^ril 1885, No 46;5,theforowinginterest- 
ing report may be reprintwl -“This cultivation is confined to the very 
sandy soils on the coa^« In black stnls, the root canned penetrate 
sufficiently and consequently the plant will nbt flourish. Sandy soils, ' 
being in tnemselves very poor, require a great deal of manure. Prepara- 
tions are made in May 01 June, and thirty cattle or sixty sheep should be 
picketed for at least ten nights on an acre of land. This mode answers ' 
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better actually, than manure from a distance. The soil requires to be made 
very loos^a^ for this purpo^ it is ptou|rhed nearly every day for a 
month. The seeds are sown in August, and before doing so, the ground 
Is well moistened by means of chaitis or watering pots, a well or pit in 
the sand being usually excavated close by. ImmeiTiately after the seeds 
are sown, the ground is again watered, and the process is repeated three 
times daily till the young shoots appear, after which the water need only 
be applies 1 twice a day, night and morning. Cowdung should be mixed 
with the water once a aay for the first fifteen days. Perpetual watering is 
the chief thing to be attended to, and this must be increased as the root 
of the plant grows longer, in order that the moisture may penetrate to an 
equal aepth. Weeding has also to be constantly performed. The plants 
flower and seed three times during six months, at the end of which time 
they die down and the roots are t£%en up. 

For this purpose the soil is loosened with an iron spud and the roots 
carefully removeci, so that they may not be broken. They are often a yard 
and upwards in length. The roots when taken out are dried in the sun 
for five days and then tied in large bundles of s} maunds. 

** The expenses for an acre of land are as follows 

It a. p. 


Manuring • 

Ploughing . 
Weeding . 

Watering 
Digging up roots 
S^ist 


280 
996 
700 
600 
I 13 & 
180 


Total 


28 7 


** The returns are 2, or 2^ futi^ of roots according to the quality of 
the soil and degree of pains taken with thqgpltivation. &ch puti is iiortU 
R25.*' The returns cannot, therefore, be considered large when com- 
pared with the constant care and attention required to secure a good crop.’* 
No returns are forthcoming as to the outturn of the spontaneous cha\ • 
root,*but in places where it is abundant the Revenue Department lease out 
the right to collect it. In Guntur, Madras Presidency, the rent sells for 
over R7,ooo. The same land can be worked only every third year for 
spontaneous produce. 

Methods of Dyeing. — Only the bark of the root contains the dyeing 
substance, the woody portions being quite useless. 

Both old and new cloths may be dyed with this substance, but in old 
cloths the resulting colour is not so good as in the new ; the freshness of 
the colour depends on the texture of the fabric (McCann)^ The process 
of dyeing, as described by the Bain j is of Ganjdm, is as follows : — 

** To dye a piece of cloth for a woman’s garment 16 cubits long, make 
a mixture of seers gtngelly oil, 3 tolas m alum, 3 seers of clear watei. 
agd 2 seers of well pulverised chay-root, and wash in this the cloth thrice 
on three successive days, drying it in the sufi after each washing. On 
the fourth day, wash the cloth again in clear water, and dry in the shade. 
Then boi’l the cloth for two hours in a bath of One tnss of pulverised chay- 
root and 20 seers water, and dry it in thfl sun; the next day wash 
the cloth in clear water and again dry in the aim. Then again, wash the 
cloth in water containing the alkaline ashes used by washermen (called 
chakuli, kamum, and knarum) and again dry in the sun : afterwards 
wash again in clear water and dry in the sun. Then boil the cloth for 
two hours in a bath of 4 seers of pulverised chay-root and 15 seers of 
water and dry in the sun. The next day wash the cloth in clear water 
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and dry*' {McCann, Dyes and Tans, Bengal). Various modifications of 
this process appear to be adopted by the dyers at different places, but the 
preceding is the one most generally pursued, and the others merely differ 
in unimportant items. !t will be seen that the essential process is the boil- 
ing with pulverised chay-root and the use of alum as a mordant. The 
whole process is a very tedious one, sometimes lasting over a month, and 
during the rainy season all operations are suspended. For producing the 
brilliant red Madras handkerchiefs known as Bandanas, in which at one 
time a considerable export trade to the West Indies existed from Madras, 
the chay-root was employed ; but since cheaper, though not so durable, sub- 
stitutes have been discovered, this trade has disappeared, and the use of 
the chay-root is now almost entirely confined to the dyeing of the cotton 
clothes worn by the Natives of India as turbans, dresses, &c. No export 
trade exists in the dye-stuff. i 

Medicine.— The leaves are considered by Native physicians to have ; 
expectorant qualities. A decoction in doses of about one ounce given 1 
twice daily is prescribed in colds, coughs, and asthma. The leaves dried | 
and pounded are sometimes mixed with flour, and made into cakes which | 
are eaten by those who suffer from consumption or asthma. The root ' 
is said to be used as a specific in snake-bite and io various cutaneous ' 
dieor.'-'rs ; but of its virtues in these cases no exact information is 
obtainable (Atnslie). 
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OLEA| Linn. ; Gen. PI., II., 

Olca cuspidatai Wall.; Fl. Br. Ind., Ill,, 6it ; Olbacem. 

Syn.— O. rBRRUOlNEA, Royle, III., »$7, t. fis,/. 

Considermble confusion seems to exist in some books as to whether this 
is merely a variety of the Wild Olive (Olea eoropea sylvestris) or 
an altogether different species. The remark on O. cuspidata in the Flora cf 
British India seems to favour the latter idea. There it is noted ^ that, 

** This was supposed a variety of the W ild Olive by Dr. Stewart. B rand is say* 
it differs by the more lax inflorescence ; the upper surface of the leaves glossy not 
dull grey, the lower surface reddish instead of white, smaller fruit, the absence 
of spines and a more distinctly marked heartwood. Ihe cvsoidatmn of the 
leaves, distinct in Wallich's specimen and relied on by Boissk r as a diagnostic 
mark, proves variable in the Indian plant.’* It seems prot-.ible that both 
Olea cuspidata and O. sylvestris, whether varieties or different species, 
exist side by side, indigenous in North-West India, but as yet very few attempts 
have been made to sepaiate the two by those who art interested in the 
subject. Specimens sent to Kew ot Wild Olives found in Baluchistan by 
Mr. J. H. Lace, of the Indian Forest Department, have been identified as 
Olea europea, while in the same region Olea cuspidata appears also to occur. 
Aitchison, in his Catalogue of Panjdh and Sind Plants, regards O. cuspi- 
data as a variety of the Wild Olive, but the differences betiveen the two seem 
to the writer to be very constant ami well marked and very nearly of the nature 
described in the Flora of India on the authority of Brandis. As it seems nn- - 

R ossible, however, to separate the two in the economic uses made of them ky the 
[atives of India, the information with regard to the Indian Wild Olive will be 
given under the head of Olea cuspidata, and merely the various attempts at 
Cultivating introduced specimens dealt with under that of Olea euTOpea. 

Vtttn — Kau, kin, Htwo.; Kno, iek*. ho, tan, kan.f.. i Sh.van, trfkh- 
skawan, kao, gaittin, Pushtu; hhau, khan, Sind; hnvan, shvan, 
Biluch.; Zeitun, sieinn. Arab.; Zaitan, Per^ 

Kptwtacm.— Brandis, For. Fl., 307, *• SS ) OamUe, Man. Timb-.s^, 
SUmarl, Pk. PI., 139, 140 f Aitekisen, Cat. Pb. # Fl‘t ‘fit 
Mnrraf, PI. 6f Drugs, Sind, tS3s Baden 1 

Aiktnson, Him. Disi., 3t3; Watson, Soport, .?<* ; Balfour, Cyclop, lU; | 
/,/ Ktm Of. Guido tmBol. Cordons If ,Arborrtim, 9S ! Gooetteors.— 
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OLEA 

rlandulifera. 


Medidne.— The bark ^ said to be used as a febrifuge in the Central 
Provinces. 

Food.— The tree bears a fruit which is about the size of a Spanish 
olive> and is report^ to be eaten in curries and to be also pickled. Tlic 
fresh fruit is an article of food in famine times. 

Structure of the Wood.— White, strong, and close-grained. 

Domestic Uses. —The timber is extcnsivel) used b> the inhabitants of 
Assam for various domestic purposes. 

Olea europea, Lmn. 

Thk Olive. 

ReitrtT\C^.--DC., Ori/rin Cult. PL.270 ! Stfwarf, Vb. Pl.yiSq. O'^Shaugk- 
nessy. Beng. Dispens.t ^ 32 , Irvtnc^ Mat. Med ^ t20; Baden PutihU, 
Pb. Pr., 5^7/ Christy, P om PI. Drut^Ss V., 4J , Royle, Prod. Res., 
360 ; Balfour, Cy. lop. III., 20 / Smith, Du ., J97 ; Kero Off Guui^ to Bot. 
Cardens Arboretum, 95; Sintmomis, Trtb A^ri., ; J. Harrts 
Browne, The Cultivation of the Olivt ; A^rt. Horti. Soc., Ind. •— Trans., 
23 s, 41 i 'Journal, L, 401 ; 2<jj ; III ,24^ ; 

X., 1 16, Sel. Ixrtu, r!\xit. ; “Gazetteers — My'^ore 6* Coorg , J, fit; 
Bannu Disf., 23 , R t-aalhtndi, iti ; Ilaeira. i 3 . Pesh iwar, jJ, 27/ 
Ind, Forester, I'., tVO ; .V/., f 5 • .^iltle. Kept , Kohat, 2b^2Q. 
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haDitat. — This small shruh-llke trie, must probabl\ a native of West- 
urn Asia, is now introduced and cultivated in almost all tlie courtrics 
around the Mediterranean. It thrives well in dry climates like those of 
.Syria and Assyna, and has been successfully acclTmitiscd at tl'e Cape of 
Cjood Hope, in some parts of America, and in Ausltalia 

Cultivation in lNni\. — Attempts have been made to cultivate this 
olive in various parts of India, but with small success. The tree grows 
well bill is not productise. It flowers, but the fruits seldom sel, jnd in 
cases w here they have done so they have dropped olf before becoming 
mature. Some trees of it exist in the Botanical Gardens at Calcutta 
which were introduced in 18^0, *'butup to the present time,*' sajs Fir- 
minger (1874), **they have never borne.’* • 

In 1S42 several importations of European varieties of the Olive tree 
were made to the Bombay Botanic Gardens at Dapm rcc and Kaira, Al- 
though they grew well they did not flower. At Bang re in the Govern- 
ment Gardens it attained a height of twenty to thii.' feet, but did not 
flower freely and only fruited occasionally •liorti, Soc fouruali). 

In the Panidb at Sialkote, an attempt was m.ade to introduce the 
European olive from trees brought from Europe. Thev grew well, and 
appeared quite healthy, but though lhe> flowered plentifully, the fruit would 
not mature. On attaining the size of a large pea it turned yellow and 
dropped off (Indian Forester), So far as the writer can ascertain, no ex- 
periments have been made by grafting the European oUve on to the ordi- 
nary wild olive of India (Olea cuspidatal, and the manuring of the trees 
seems in some cases to have been entirely neglected. Possibly if a gyod 
European variety were grafted on to the Indian specie^ and the plants 
were heavily manured, which is always done in 'he cultivation of the 
tree both in Europe and in Australia, more succc^slul results might be 
obtained. On several occasions the attempt has been marie witli more or 
less success to introduce the olive int<' Kashmir. It is ^:i-vcd the sub- 
ject is presently occupying the attciuion of the Administration, and it 
would appear that that State (of Indian regions hitherto thought of; offers 
the best prospect of ultimate success. 

O. glandulifera, Wall.; JIJ. If- “ 3 ^- 

8m— o. PANicuLATift Roxb, not of R. Brown (an A ustialian secies). 
yme^Gair^galdu^gttriir, Kumaon; GuHlifraban, sira,phalsh, kb. 
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Habitat.— »A moderate-sized treci found on the outer Himalaya from 
the Indus to NcpdU between 2«soo and 6,000 feet It is distributed also to 
the Nitgiris and Anamalai Hills in South India. 

Meudoe. — The bare and lbavbs of this species are astringent and 
used as an antiperiodic in fevers (Aikinson)* 

Food ft Fodder.— The lbavbs are given as fodder principally to 
goats. 

Structure of the Wood— Pale brown, moderately hard, close and com- 
pact, weight, on an average, 5$ to SSft por cubic fooL It is durable, 
capable of taking on a good polish, and is not liable to be eaten by 
insects. 

Domestic Uses. — The timber is employed m regions where the tree 
occurs, in house construction, carpentry and turnery, and for agricultuial 
implements (Brandis; Gamble), 

Olea robusta. Eurz, see Ugustrum robustum, Bedd 2 Oleacb;b ; Vol* 
IV., 640. 

Oleandefi see Nerium odorum, Soland, Apocyvace/b , Vol. V , 34S. 

Olibanum, see BoswelUa, , Burseracfjb , Vol 1,511. 

Onag^er, see Horses, Asses, ftc., Vol. IV. , 289. 

Onioili see Allium Cepe, Linn,; Liliace/b ; Vol. 1 , 169, 
ONOBRYCHIS, Gcertn / Gen, PL, /., 5 //. 

References . — FI Br Ind , II , 141 J^AHchison, Bot Afgh\Del 
r. 57 , 5 ^. 

Several species of the leguminous genus— Onobr>chis— exist m Indn 
and' a far larger number on the sandy and stony soil of Afghanistan ot 
Baluchistan. None of them are cultivated as fodder plants, like thi 
Saintfoin of Eur<^ tOnobrychis sativa), and that species apparent l> 
does not occur in India. 

ONOSMA, Linn.; Gen. PI , II., S64. 

Onosma bracteatum, Wall.; Fl Br /l^., B oraginfje 

870.-0. MACROCEPHAI A, Don 

VenL-^Oaomaban (ox’s tongue), Bbno ; Oul-ugao-maban (the flo'iers). 
Kashuir , Tam 

Rrfereuces — DC., Prod., X, 66; Pharm. Ind,, tsf; ; (PShaughne^^-^, 
Beng. Dtspens., 4 gs, Moodeen Sheriff, Supp Pharm Ind , 133 Dv^oik 
Mai. Med W. Ind , 1 st Ed., 4 ?^ , ^^d Sir, S. Ariun, Bomb. Drugs, 
95 ; Irvine, Mat. Med. Patna, 32 , Bvrdmood, Bomb Pr., 48, 

Habitat— A hispid, erect herb, found in the Western Himalaya, from 
Kashmir to Kumion, ascending to altitudes of 1 i,SOO feet. 

lledidno. — Royle says this is the Gao-zaidn of Indian medicine, ann 
that It corresponds with the (iovyXueaof of t|ie Greeks. Under the nama 
of Cao^eabdn the hakims, in the baxdrs, sell parts of a plant, imported 
usually from Persia, composed of fiagmentd^ leaves covered with tuber- 
cuiated glands, each terminated hy a hair. The flowers (Gul'-t^ao-zaMf^) 
are purple, trumpet-shaped, and fully an inch and a half in length < * 
Flora of British India says the flowers of OL bimetektum are only t 
long.) The perfect plant has as yet not betn seen in the bales that com 
to India, so that the determination is still doubtful, 
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Probably several species of Onosma, as well as other Boraginaceous 
plants (sec Echlnm sp., Vol^ III., 200), are sold under the collective name 
Oao-tabdn, either as substitutes or as adulterants, although it would seem 
that the Gao-sahdn of Aitchlson (Coccinia glauca) agrees most closely 
with the description of what is usually sold in the bazdrs under that 
name. In India Gao-aabdn has long been much esteemed by the Native 
practitioners as tonic and alterative, and is much prescribed as a decoction 
in rheumatism, syphilis, and leprosy (Arjun). O’Shaughnessy, however, 
declares that it is a matter of little importance what the Gao^aabdn of 
commerce really is, as it has no great medicinal value, being merely 
emollient, mucilaginous, and perhaps slightly diuretic. 

Special Opinions.— §** The plant mentioned as being sent to England 
under the name of gaw^sabdn was forwarded by me to Dr. E. J. Waring, 
and he speaks of this in the Pharmaco^tBia of India, p. 127. It was one 
of those plants which were raised by myself from the nuts of gaw^zabdn 
which are always found with it in the bazdr. The plant was about six or 
seven months old and did not flower. It was very small and stemless, with 
only five or six radical leaves. The large<?t leaves were about six inches 
long and six inches broad. an<f were covered with small dots, like white 
glands. When dry, the leaves are brittle and break easily. Some of the 
pJint- laised by me were more than two years old, but neither flowered 
nor thrived well. Some dcy and pink flowers are sold separately in 
the baz 4 r under the Persian name of gule^gaw-zabdn, which means the 
flowers of gaw^eobdn, but I am almost sure that they are not the produce 
of this plant. 1 have never found them in the bundles of gaw-sabdn. 
Although 6a M is not a very active medicine, yet it is a good refri- 

gerant and demulcent, and proves itself useful iit many of the affections in 
w'hich medicines of such nature are indicated. Few medicines are equal 
to it for relieving the excessive thirst and restlessness in febrile excitement. 
It is also of great service in relieving functional palpitation of the heart, irri- 
tation of the stomach and bladder, and stran^ry. It is used in the 
form of an infusion prepared with either cold or hot water in the pro- 
portion of 1 to 20. Dose Jii to Jiv frequently or ad {Honors 

ary Surgeon Moodeen Sheriff, Khan Bahadur, G, M, M. O., TripHcane, 
Madras). ** Gao^eahdn is frequently used in combinat '"'’- with Bunufsha 
from a quarter to one tola in water as decoction in feMrs. They bring 
on free perspiration’' {Meer Camer AU, Native Doctor, bhognipore Divi* 
sion, Eiawah). “ The gao~eabdn, as obtained from the bazdr, is undoubt- 
edly a Borage. The gule-gaosabdn flowers haw all the characters of 
those of Boraginacb^. They seem to be the flow'crs of an Oaosma, the 
leaves of which are not used medicinally by the Natives. In fact, the 
leaves of one and the flowers of another species of Onosma seem to be 
used. Cacalias (sic.) have smooth leaves and can have no relation to the 
Gao^Kabdns of the bazirs*’ Surgeon S. C. Bhuttacharjee, 

Chanda, Central Provinces). 


MfiDlCINK. 


Onosma echioides, Linn.,- Fl. Br. Ind., IV., 178. 

Syn*— O. HispiDA, Wall. / O. arbnarium, Waldst. 

Vern.— /?a/an/a/. Hind.; Nevtar maharangi, Ratanjot, maha- 

Tonga, lAl^jari, koame, Pb. 

References.- 5 /awflr/, Pb. PL, SOb Aitchison, Cat. Pb. ^ Sind PL, 

95 i DC., Prodr., X.,.6i,66; FL Orienp, IV., iSt ^ Murray. PL 

& Drugs, Sind, 1721 Baden Powell, Pb. Pr , JM ; Atkw.on, Him. 
Dist., 74 A f Agri.-Borti. Soc., Ind., Journ., XJV., S2. »*r * « 

Habitat. — A nispid, biennial plant, frequent throughout the Western 
Himalaya, from Kashmir to Kumion. It is widely distributed from 
Siberia and Cabul to France.* 
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Munaros. 


The Moiiffooee>pluit. 
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D>e The ROOT ts used in the Panjab Himalaya and Trans Indu® 
rej^ion as a red d\e for wool [Stevtart), being applied with ght and ihe 
acid of apncots. It is employed by the l^amoas of Lahoul, Spiti, and 
Kanawar to sUin their images It is also utilised as a substitute foi 
alkanet (Anchusa tinctona) and imparts a rich red colour to medicinal oik 
and fats, eg.. Macassar oil In Ncpdl these roots brought fiom 

the Tibetan border are boiled with oil and used as a dye for the hair 
Medicine — The btuised root is used as an application to various 
forms of cutaneous etuptions Ihe l !• a ves are said to possess alter^tm 
properties, and the flowfrs are prescribed as a stimulant and catdiac *on c 
in rheumatism and diseases of the heart (V/twjr/). 

Onosma Emodi, Wall , // Br hid, /F, 779. 

Sjrn — o VPSTITOM, Wall \Yaharavoa Pmodi, D{ 

References --DC , Prodr , .V , 7/ Murray ^ PI <f"* Druids, Stnd, 172 
Habitat -‘A hispid, sub-eiect plant which is found in the Alpir 
Himalaya at altitudes between 10,000 and 13,000 teet fiom Garhw il t > 
Nep^l and Sikkim. 

Dye — Mun ay, in Plants an{ Df ttg^ of Sini^ s i> s ih-it the roots of tn 
plant also ** make an excellent dve for wool and silk " 

O. Hookeri, ClarJir; FL Br. Ind , IV, ryS 

References — f Cf T ; Herb Ind Or Hooker, Him. Journ . // , S4 
Habitat. —A hirsute plant with perennul r(X>t slock, found m alpii e 
Sikkim at altitudes between i?,ooo and 14,000 feet 

Dye-.! he Flota of lh%ttsh Ind^ ? states thit this i lavt affoids tht lu f 
Leprha red dve. tuither information with r#*gaid to it does not 
to exist in worKs on Indian products 

OnyXi Camelian, Vol. II , 174 
Opal, see Carne|^, Vol. II , 175 ^ 

Ophelia, seeSwertia, Linn , Gpvi iavacf , Vol VI , Pt II 
Ophidcephalus, sec Fish, Vol Ilf , 38‘< 

OPHIORRHIZA, Ltfift , Gen PI. II, 63 
Opbiorrhiza Mungos, Lmn., Fl Br ind , III , 77 , Ri oucfiF 
The Mongoosf-plant 

VtXtXt—Sarahatif Hind , G mdhantkuh Brno , htn-purandan, Tam 
Chettu, TfCC , hafoular, j\vani>sr. Dal kaliiya, nil, tla, iff M 
Sing , SerpaksAt, 

References , F/ fnd , hd CBC,2^ss Fl Auihr f 

Atnslte, Mat Ind, JI , O^Shaughne\^y Beng 
Pharm Ind, 42 , V L Dutt.Mat Med /hnl, 3 i 7 Ir'int* » 
Med , Patna, 62 Agrt Hot It Soc , Ind , ienrnaX (Old Serusi. 1 1 ^ 

Habitat.— A sufTrutescent herb, met with in the Kh^sia monnlams ind 
• Assam, up to an altitude of 2 ,ih) 0 feet. It is found also in Burma, If m*? 
senm, the Andaman and Nicobar Islands, the mountains of the WtsUrn 
Peninsula and Ceylon It is distributed 10 Sumatra and Java 

Medicine.— All the parts of this FLANf, bu more especialK the R(>< 1 
are intensely bitter, aijd may be used as slomachii tonics In Ceylon, it 
has a high reputation as a remedy for snakebite The leaves, roots, 
and BARK are made into a decoction andtgiven in doses of luilf anounu 
but Roxburgh entirely discredits the idea of its having in this respect iny 
medicinal virtues Among the Sinhalese, it has got the name oi 
wallt, from the fact that it is supposed by them to be a specific against int 
bites of the ribbon snake. Its name, O. JMungos (the Ichneumon 

O. 182 
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Opopanax Resin. 


{W,R, Cli^rk.) 


OPOPANAX 

Chironium. 


i$ derived from the fact that it is supposed to furnish the Mongoose with HEDICINB. 
an antidote when bitten m conflicts with poisonous snakes* KoempfePf 
in hisJEmemtates Exoiica, gave a particularly high character to the plant, 
which, he says, he used successfully as a decoction in putrid fevers and 0 
various malignant diseases, and in several cases as an antidote against ^83 
the bites offmad dogs both in men and in other animals {Agrt.^Horti. Soc, 

Ind., Horsf^ld, in his account of yav.t Afpdtcinal Plants, says 

this herb has been confounded with Ophioxylon serpentinum both by Murray ’ 
and by Burmann, but that they aie very distinct botanicallv, and the Ophi- • 
orrhiaA Mangos is altogether inert, while Ophioxylon serpentinum is a 1 
va>uabie medicinal plant, the last mentioned plant by many writers also 1 
gets the name of Ichneumon plant yjones, Asiat, Researches, and is 1 
said to be a valuable febrifuge riV/t* Rauwolfia, V 7 ., /^/. /). In India,! 
Ophiorrhiza Mangos is not used internally, but the rofjts are sold as a 
charm against snake-bites {Itvine, Mat, Med,, Patna). 1 

Ophioxylon serpentinum^ Lmn,, see Raawolfia serpentina, Penth , \ 

[ Apocynice.«; Vol. VL, Pt. I. } 

Opiumj see Papaver somnifenim, Linn . ; PArAVKUMCF^E ; Vol. \ 1 , Pt. 1 .; [ 

[also Narcotics, Vol V., 331, 

OPLISMENUS. Ptauv, , Gen. PL, III., 1104. ' 184. 

[ India, /j; (iramine£. 

Oplismenus Burmanni, Petz ; Duthu, Poddtr Grasses of Nonhern' yge 

Syn. — O. BROMOines, Boj ; Panicom Burmanni, /,itnj.;P. hirtellum, ‘ 

Bttrm. 

Vern.— CAwra (Pihbhit), N.-W. P. ; Chimakal gadi, uianiya, watam^^ 
ya (Chanda) gkor-chubba (Sconi'*, lerwa (Balaghat), C. P. 

References.— Arojt6., W. lnd,,Ed. C.B.C.,00t Rumph. AtM)., VI., 14. 

Habitat.— A common grass, generally growing under the shade of large 
trees on the plains or at low elevations on the hills, which extends in its 1 
distribution from Oudh and Banda to Saharanpur and the Jbelum valley. ' 

Fodder.— Duthie in his Fodder Grasses of Northern /w*'.i«a>s that I 
cattle eat this grass with relish, w hilc it is young, and that Symonds says • 
it makes good hay. . 

O, COlonuSi ATnnM., see Panicum colonum, / * » 1 . VI., Pt. I. I 

O, COmpOSitUSi R* ^ Dtithie, Fo.hhr Grasses vj N. India, ij. 1 

Syn.— Paniccm comi’ositlm, ; P. ,S\L\ArKUM, Lam, I 

Reference, — hd C B.C., tyy, % ir a ' 

Habitat. — This grass found in the Himalaya at oimla, Kumaon, 

Massuri, and at Dehra Oun at the fool of tlie Massuri hills. wnnnRR 

Fodder. —Roxburgh, w’ho describes u under the name ot Panicum ^ g 
lanceolatum, .says it grows under the shade of trees, and that oittle are / 

not fond of it. 

O. frumentaceUSi Roxb , ; sec Panicum frumentaccum, Roxb.,^ oh V ' 

Opobalsamum, see Balaamodendron Opobalsam u 

’ [Bi'RS f. ACE* ; \ ,ol. I.. 369. 

OPOPANAX, Kocf). ; Gen. PI., /., S-aa. ' jSS 

Opopanax Cbironium, Koch. ; Umbellifer*. , . ^ 


FODDER. 

187 


see Pantcuin frumentaceuni) Koxb.,'^ ol. V I , ^ 

f H. I. 


19S; Irwnt, Mat. M«d. Patna, 44 i car- Book I harm., thjfi, f> 2 $ 
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DUteniL I 


The Prickly Pew* 


GUV-RBSIN. 

Root. 

■edISne. 

X9I 


wood. Bomb. Pr., 42 $ Smith, Die., 299 i Treasury 0/ Boi., //., Sty ; Kem 
Off. Guide to ike Mus. of Be. Bot., 76. 4. 

Habitat.-- This plant, which somewhat resembles a parsnip in its gene, 
ral appearance, is a native of Southern Europe and Asia Minor. 

Gum-reain.— The ROOT yields a milky juice which hardens and becomes 
a ouM-RBSiN possessed of properties somewhat similar to those of Gum 
Ammooiacuin and known by the name of Opopanax. 

Medldne.^Opopaaax is said to be much used by the Indian hakims 
who consider it an excellent stimulant and antispasmodic and prescribe 
it intemallv in doses of grs. a- 10, for uterine affections, flatulence, colic 
and convulsions (Irvine), Ainslie, Arjun, and Dymock say they have 
never seen this gum-resin in India, and that *favaskir or Gawshir is the 
name for Persian Galbanum. O’Shaughnessy, however, remarks that 
Opopanax is found in all the bazirs of Bengal, and is even export^ from 
India to Europe. 


X92 


OPUNTIA, Mill.; Gen, PI, /., 831. 


Several species of Opuntia are found in India, but only one (O. Dillenit) 
is described in the Flora of Brtitsh India* It is naturalised in this country, and 
has overrun immense tracts o( the hotter regions, such as in Madras. Baneal. the 
North-West Provinces, and the Panj&b. ^ 
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^ Oactea 

Opuntia Dillenii, Haw.; Fl. Br. Jnd., Il„ tfj;/ Wight, III., 

The Prickly Pear. 

Syn. — Cactus indicus, Roxb, 


Vcm.— H ind,; N n^-fthana, pheni^mama, 

Mar,; Zhorhatheylo, Guz. ; Nd^a^daU, Tam. ; Ndaa^dah, Tkc. ; Nag> 
phansi, chafpal, chappal-send, Dec.; Najra^ntulla, Malay.; Ska soung 
lit wa, ka la saw, Burm. ; Kodu-gaha, SiNO. 

References.— , Fl Ind., Ed, C.B.C.^SqS; Voigt, Hort. Sub. Coi.^ 
rts; Brandis, For. Fl., 24$; Gamble, Man. Timb., 208 ; Stewart, Pb. 
PL, toi ; DC., Prods., III., 472 ; Origin Cult. PL, 274; Mason, Burma 
& Us People, 42 ,7^; Foyle, 11L,J., 9, 223 f Aindie, Mat. Jnd., 11,, 
217; Dymock, Warden & Hooper, Pharmacog. Ind., Ft. HI., pp/ 
Btdie, Cat. Raw Pr., Paris Exh,, ng ; Ltsboa, 11. PL Bomb., 160, igg; 
Liotard, Paper^making Mat., //; Smith, Die., Kew Reports,, 187 j, 
37 ; Kew Bulletin, t888, 163^17$; i88g,26 ; Ind. Agr., Oct. gth, 1886, Oct. 
igtk, i88gs Ind. Forester, IX., 62S ; Gagetteers — Bombay, V.,126 , My^ 
sore and Coorg, /., ; W.- W. P , IV., Ixxtt . ; PanJ db, Karndl, 16 ; Roktak, 
iA; Sialkot, 1 1 • Rdjputana,27; Agri.^Horti. Soc., Ind. (Transaciiom), 
VI. (App.), 1^4 ; yil f ( Journals), VI., 38, VIII., 223; X., 8. 

HabiUt.-A famous bush, indigenous in America, but naturalised all 
over India, from Bengal and Madras to the Panjdb, and found in the Hi- 
malaya up to an altitude of 5,000 feet. Roxburgh, who described it under 
the name of Cactus indicus, Mieved it to be a native of India. As a matter 
of fact, however, it is most probable that it was introduced by the Portii- 

f ucse. At all events, nothing was known of the various species of Opuntia 
y the Greeks and Romans; they were first described by the Spanish and 
Portuguese writers of the sixteenth and seventeenth centuries, as curiosi- 
ties then introduced from the New World, B^ing introduced, they spread 
rapidlv throughout the Mediterranean couptr|es, and were most probably 
brought thence to India, where the large arebs left uncultivated, favoured, 
their peculiar habit of grow|h, in arid regions, in Which no other plant 
could mw. When the cochineal insedk was brought to India in 
17^5, fnis species of Opuntia was then so prevalent in Iraia as' to lead the 
writers of that date to speak of it as the inaigsnous species on which fortu- 
nately the cochineal insect wxis found to thrive as well as on the «jpccies of 
Opuntia which had been brought with the irsect. (Con/, with remarks in 
Vol. II., 398.) 
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The Prickly Pear. 


R, Clark,) 


Fibre.— A coarse kind of fibre can be obtained from Opimtia Dillenii 
which has been suggested might prove useful as a paper material. Dr Bi?ia 
of Madras, speaking of th^ fibre, wrote The prickly pear which so 



able for the Manufacture of Papw.” describes it as a coarse fibre eaSlv 
cleared of extranTOus mattw which he is inclined to think would pulp weU 
The samples of the fibre shown at the Colonial and Indian fixhfbition 
were, how^, by the Mper-makers who examined them pronounced 
quite worthless as compared with other equally plentiful materials 

M^eii»e.-The fruit is considered a refrigerant, the leaves,' mashed 
up and applied as a poultice are said to al^ heat and inflammation 
(dtKs/ie). In the D«Mn the baked fruit is given in whooping cough 
(Ltsboa). Oymock {Pharmacog. Ini ) states that a svrop of 5ie fruit 
appears to increase the secretion of bile when given in tea-spoonful doses 
three or four times a day and to control spasmodic cough and expectoration 
In Dacca the MILKY juice is givw as a purgative in doses of ten drops 
mixed with a little sugar (Tailor, Topography of Dacca). The ripe fruit 
when eaten has the power of dyeing the urine red (Miller) 

C.-ECtAL Opitiiojis— 4 “Said to be useful in gonorrhoea. The hot- 
leaf applied to boils hastens suppuration ; the leaf made into a pulp is ap- 
plied to the eyes in cases of opthalmia ” {Surgeon- Major D. R. Thomson 
MD, CJ.E; Madras). ‘"The leaves, roasted and mashed, form a very 
good poultice, especially in scorbutic ulcers (Native Surgeon T. R 
MoodaUier, ChingUput, Madras Presidency), |uice used as a purgative 
also used as a demulcent in gonorrhoea (IK, ' Forsyth, F.R.C.S Edin* 
Civil Medical Officer, Dinajfore, North Bengal, Ist C. M. Mukerj't, 
M.B.t Civil Medical Officer, Dtnaipore). “The pulpof the leaf is used as 
a poultice in guinea-worm " (Surgeon- Major J. North, Bangalore). 

Food & Fodder.— The fruit is pear-shaped, but stands erect on the 
margins of the thick fleshy leaf like joints of the stem. It is covered with 
thin sharp spines and tufts of minute spinules. It contains a'somewhat 
refrigerant and highly refreshing pulp, which in time^ of scarcity is used 
as a food by poor people. Superior qualities are in >pe and America 
specially cultivated on account of their fruit— the Prickly I'ear. In Mexico, 
the LBAVPis also of a species of Opontia are cooked in hot ashes, and, the 
outer skin with the thorns being remos-cd, the slimy, sweet, succulent 
interior is eaten. 

In Spain experiments have been made, with a view to extracting alco- 
hol from the fruits of the prickly pear, and proposals have been made in 
India also to try and utilise for this purpose some of the tracts of Opuntia 
that exist in Mysore. It is said that in Spam the industry' might be 
made a very profitable one. and in India, where the prickly pear grows and 
flourishes without any attention, on the sandy wastes of Madras, Sird, and 
Baldchistdn. very little care would, no doubt, produce a good class of Vait. 
The cost of cultivation would be very small indeed, and large tracts of 
land on w'hich the prickly pear would grow, might be nad for almost no- 
thing, so that, if tne industry can be proved a profitable <^ne in Spain, 
it ought, in India, to be tenfold more so. The jointed, ju'ry columnar 
stems, and the leaves, deprived of theii g|nes, are said to form an excellent 
supple^ienta^ food for cattle. * • 

Domestic Uses.— The prickly pear is much used in India as a hedge-plant 
about fields, and for fences around the homesteads. For these purposes it is 
invaluable, being both impenetrable and uninflammable. Fornierly^ w hen 
villages were so often subjected to sudden predator) attacks in the fough 
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The Bluih Orchid. 


anarchical times that preceded the British rule in India^ this plant was much 
valued as a source of defence around isolated villages, and it is said that 
Tipu Sahib strengthened the defences of SeAngapatam by surrounding 
the fortifications with deep plantations of prickly pear. Practically, how- 
ever, as Sir George Birawood points out, the unrestrained growth of this 
plant around Indian villages is very conducive to the general V insanitary 
state that prevails in them, chiefly because the close growth of the flat 
jointed stems branching out in every direction makes it difficult from ibe 
nature of the plant to keep the ground underneath free from decaying 
vegetation. If this be kept clear, the prickly pear is as harmless to the 
health of man as any other hedge. Another complaint made about these 
hedges is that they harbour reptiles, but this also is dependent on the 
want of clearing away of undergrowth and decaying vegetable matter. 
The prickly pear is, however, very apt to spread not only from its growth 
by cuttings, out also from the fact that the birds which eat the fruits can- 
not digest the hard seeds and these are cast out on the ground and get - 
minate; but it will be found that in its growth it has a distinct preference 
for waste arid soils that will grow nothing else, and that it does not flout - 
ish so freely on rich well-cultivated land. Owing to the immense tracts 
of country covered with prickly pear in India, various attempts have been 
made to eradicate them or to utilise them for industrial purposes. In the 
way of eradication it was proposed in the Madras Presidency someyeais 
ago to utilise the masses of prickly pear that grow there by sowing tree 
seeds among them, in the hope that the masses of Opuntia might, in the 
first place, act as nurses to the seedlings, protecting them from the sun 
and browsing animals, and afterwards the trees growing up would shade 
the prickly pears to such an extent as ultimately to destroy them. 1 hr 
results of some of those experiments in Trichinopoly were very successful, 
the trees grew up, shaded the Opuntia, and ultimately destroyed it; but in 
other districts no such favourable effects wfirc produced, and in dry rain- 
less regions, where the Opuntia is most abundant, the experiment neces- 
sarily f{iils. 

¥/yt an account of the utilisation of Opuntia Dillenii as a food-plant for 
the Cochineal insect, see Coccus Cacti, Vol. 11 ., 398-405. 
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Orange flower or Nerolli see Citrus, Linn.; Rutaceje ; Vol. II., 333. 
Orchil, see Lichen, Vol. IV., 636. 

ORCHIS, Linn^; Gen, PI., III., 620. 

Most of the species of this large and important genus of the Orchidba 
have tubers which, when properly piepared, are capable of yielding Salep {q. v. 

Vol. VI., Pt. /«). The salep of Indian commerce, obtained from this genus, 

IS principally derived from the following species O. latifoUa, O. Uxiflora, 
and O. mascula'— the first mentioned is a native of India, but the supply of 
the tubers is mainly drawn from across the Himilaya. The species of Orchids 

are, however, far less important sources of Indian than are other Orchids^ 

(natives of the Himilaya. with Euiophui, Vol. III., 290.) 

I .Sir /, D. Hooker) ; Orchidf.e. 

OrchisIatifolia,Xm»./ Fl.Br. Ind., VL, i (proof copy furnished h 

The. Marsh Orchid. 

Syo.— O. LATIFOLIA /3 INOICA, LUtdl.; O. hATAOIRBA, Don,, Ttod, 
VfXXi,-^Salap or salah (the tubers). Hind., I*br8., Afghan. 
Reference*,— Ff. Orient., V., Aitch., Afgh. Del* Cotn,, 

Ind. Forester, XIV., 37 i / Gazetteers, AT.- $V. Frav., X., 3f8\; Agrirliortu 
Soc,, Ind., Journ.f It., Set., 436 ; X/V., |d. . 

Habitat.— An orchid which grows usually in damp meadows ana 
marshes, and is widely distributed from Eurgpe over Temperate Asia, m 
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The Salep Ordiid. 


iW. R. Clark.) 


m'origanu 

Maijorana, 


India it occurs in the Western Temperate Himalaya, from Nepdl to Kash- 
mir and Western Tibet at aktitudes between 8,000 and 12,000 feet. It was 
found by Altchlson in Khorassan in moist meadow land at an altitude of 
3,000 feet* 

Mediciiie.*y-The tObers of this plant, along with those of allied species, 
are collected in considerable quantities in Persia and exported, by way of 
Herdt, to India. 

Orchis laxiflora, Lam. ; Boiss., FI. Orient., V., 7/. 

Vem.— saiaA (the tubers), Afghan. 

References.— Afghan. Del. Com., 114; Ind. Fotester,XlV., 37 r. 

Habitat.— This plant has a similarly wide distribution with the preced- 
ing, being a native of the greater part of Central and Southern Europe, 
Turkey, the Caucasus, and Asia Minor, and reaching Persia, Afghdn- 
istdn, Tibet, and even the mountainous frontier of India. It is, however, 
not described by Sir J. D. Hooker as met with in India proper. 

Medicine.—** The tubers of this are collected with those of O. latifolia 
and, mixed with them, are exported as snlab or salap {Aitekison). 

O. nUtSCullL Linn. ; Boiss., FI. Orient., V., 68. 

Thr Sale? Orchid. 

'^em.^Salep misrie, Bbng.; Salum, Guj. 

References.'— Sfed. Pi. & Drug^, as in As. Res., Vol. X/., 
iSg: Irvine, Mat.^Medy Patna, g? / Med. I'op,, Ajmer e, 151 : Butler, Top. 
& Stats., Oudk & Sultanpur, 44; Agtt.-Hortt. Soc., Ind., Journ., II., 
Part /., 226 ; Part II., Set., 2t6, ^S; Fro., 441, 49 f ; IV., SeL, 20S ; 
Pro , F4rvf tf . 

Habitat.— Like the two preceding species Q. mascula has a wide distri- 
bution throughout Central and Southern Europe and Asia Minor and 
Persia. It apparently does not occur in India. 

Medicine.— The tubers are one of the largest sources of European 
snlep, considerable quantities of it, prepared in Macedonia and Greece, 
being imported into India through Bombay. , 

O. sp. (?) 

Food.— Stewart, in his Panjdb Plants, mentions that Bellow describes 
an Ordi^ the thick fleshy leaves of which in Afghin' ^an were cooked 
with g/{/ and eaten by the Natives, but says he doubts this could have 
been an Orchis, as he (Stewart; has never heard of the leaves of one of 
these being eaten. 

ORIGANUM, Linn, ; Gen. PL, II., 1183. 

Origanum Marjorana, Linn.; FI. Br. Ind., IV., 648; Labiate. 

The Sweet Marjoram, Eng.s Marjolune, Fr.; Majoran, 
Germ.; Afuapaxov, Gr. 

Syn.— O. Wallichianum, Benth.; Marjorana hortfnsis, Maench. 

Vern.— J|/«rrrf, Brng. ; BantuUL Kumaon j Murmo, Sind j Marru, i am ; 
Murwa, Dec. ; MimunjAsh, mardakuschf Arab. 

References.— Mart. Sub. Cal., 456; Ainslie, Mat. Ind., I., 2i3 ; 
Pvmock, Mai. Med. W. Ind., 2nd Ed,, 6t8 ; Irvine, Mat, Med. Patna, 7/ 
Year-Book Pharm., tSSo, S2 ; Atkinson, Econ. Prod., N.*W. P., Part IV., 
Foods, 41 ; Birdvtood, Bomb. Pr., 6s ; Eero Off. Guide to Bot. Gardens & 
Arboretum, ios ; GsLoetteer, Mysore & Coorg, /., 64; Agri.-Horti. Soc, 
, Ind., Journ., X., 89 ; {New Series), IV., 28 ; V,, 34» 

Habitat. —This herb, a native of Southern EuroiSe^ North Africa, and 
Asia Minor, is cultivated in gardens throughout India, especially in the 
South, for its seeds. Almost naturalised in Kumdon. 

Oil.— An essential oil is distilled from the seeds which is used as a 
perfume and for hot fomentations in acute diarrhoea. 
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Medidae.— The seeds are considered astringent and are used as a 
remedy for colic, for which purpose also the lb4vbs are eaten along with 
those of Gjnai^opela pentaphylla (Vol. IV.; 192). Irvme says the dried 
PLANT is used in perfumes and as a stimulant. 

Special Opinion.— § ** Cultivated near Bombay under the Portuguese 
name of Masarona, The Bombay plant has been identified in London 
as O. Maijorana*’ i W. Dymock^ Bombay). 

Food. — The leaves are used as a seasoning herb. 

Origanum vulgare, Linn.; Fl. Br. Ind., IV„ 648. 

This also is called Marjoram by Europeans in India. 

Syn.— O. NORMALS, Don; O. laxiflora, Royle. 

Vem.— Hind. ; Miraanjoih, Pb. ; M:ridu‘miruvamu,TB.L.\ Buk^ 
lut^ul^geaal. sutur, Arab.; Oushneh, miaangosht Pfrs. 

References.— /for/. Caf., 4^6: Stewart^ Pb. PL, 17/; Elliot, 
Ft. Andkt., 117 ;S. Arjun, Bomb. Drugs^ to3 : Year-Book Pharrn., 1^(74, 
62ff / 1979,467; Birdwjod, Bomb. Pr., 6^, 22^; Agri.^Horti. Soc., Jnd., 
Joum,, V., 4J; Journ. Linn. Soc., X ,74; Goa., N,-W. Prov., X., 
3is ; C. P., ti9. 

Habitat. — An herb which occurs plentifully on the Temperate Himdlaya. 
from Kashmir to Sikkim, at altitudes betw'oen 7,000 and 12,00.) feet, and 
is distributed to Europe, North Africa, and North and West Asia. On 
some parts of the Himdlay.i, as for example, in the Simla District, it is one 
of the most abundant of herbs, miles of country having a plant or two 
at least every few feet apart. 

Medicine.— It yields a volatile oil, used as an aromatic, stimulant and 
tonic in colic, diarrhoea, and hysteria, and which is applied locally also in 
chronic rheumatism and toothache, and dropped into the ear in earache. 
It is said to stimulate the growth of hair and also to act as an emmena- 
gogue. 

Food— The pl4nt is used in the Paiydb as a pot-herb and, according 
to Aitchison, it is in Lahoul eaten as a ^getable. 

ORMOSIA, /achf / Gen, PL, /,, jjd. 

Ormosia glauca, Will,; Fl. Br, Ind„ //., Leguminos/c. 

Mtxn.—Chuklein, Lepcha. 

Reference. — Man, Timb., Aff., xvii. 

Habitat. — A tall tree of the Central Himalaya, found abundantly, for 
example, in NepdI. 

Structure of the Wood. — Greyish white, moderately hard. 

Domestic. — Qamble remarks that the bright scarlet seeds of this tree 
are employed by the Lepchas as a bait to catch jungle fowl. 

O. travancoria, Bedd. ; Fl. Br. Ind., JI., ass. 

References.— CrawA/^, Man, Timb,, rt6; Bedd,, Fl. Sylv„ t, 45 1 
Forester, III., 22 , 23. 

( Habitat,— A tall tree, with finely grey-downy branchlets, met with in 

the Tinncvelly and Travancorc hills. 

Structure of the Wood. -As yet it is scar^ly known except to Natives, 
but is said to be very valuable and used tor many domestic purposes 
(Ind, For.). 

OROBANCHE, Linn. ; Gen. PL, II., 984- 

A genus of parasitic plants which grow on the roots of many plants, chiefly 
field crops, such as the mustard, tobacco, poppy, &c. A great many species 
are described, but it ta probable that the greater number of these are only vane- 
ties, due to the different foster-plants on which they grow. A goro few 
special Afghan species have been described b)^Aitchison {dfgh, Del, Com>h 
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The Mustard Parasite. 


(IV.J? Clark,) 


ont of which, parasitical on two species ofiArtemisia, and another parasitical on 
a ChenopodiacTOus plant, arc wd b>|him to hccaten before the flowers expand. 

Mr. J. r » Duthie describes a species of Orobanche which is used in Afghanis- 
tan as a dye for silk. He mjs —^'*A decoction of this plant is made in water, 
carbonate of soda is added, which makes a dye that gives a pale yellow colour to 
cotton and lulk fabrics ** 1 he most important member, hov.cver, ol this genus is 

0. indtea, a parasite on mustard and tobacco plants vihich often causes great 
damage to Ihew crops. O- cemua, JUl^ , is frequently found on the poppy 
plants of the Patna Distnct {ion/, with Papaver somtiiferum, VoJ. V'l,, pt. 

1. ); O. niCOtilASet iVtffht, /U., W. app .us to be the peculiar form 

met With on the tobaa o ^ rops ol the Deccan 

Orobanche indica, Uam, ; FL Br. Ind., n\ 326; Orobanchace^. 

Syn.— PHtLiiiBA INDICA, C. Don. (^) P. loYpftACA, Bons. 

Wtm.Sarian banda, hhatua ghas. Hind ; Tun sim, Santal* 
gaingt, Pushtu ; Vakumba, Guj. ; Bambnku, Deccan ; ifWn, Vel 

C A. Campbell J^con. 

Prod. Chulxa Nanpur, No. ySst ; AiUnison, Afgh. Del. Com., of Jrob ' 
Affn., Ill , 615. ' 

HabiUt.— A ramous, hairy herb, found throughout the plains of India 
especially in mustard and tobacco crops, and distnbuted also to Central i 
and Western Asia. It appears as a yellow -stemmed, succulent aspara- ' 
•'hoot growing perpendicularly from the root-stock of the tobacco I 
plant, sometimes singly, sometimes in clusters of five or six together Al- ' 
though a noxious parasitic weed, it is provided with rootlets which de- * 
scend into the earth alongside of its foster plant. Sometimes it grows m 
such quantity that when m blossom, it gives the fields a general purple | 
or blue colour. As to its effects on the crops which it infests, the general 
opinion seems to be that ’t docs no material injury to strong healthy plants, 1 
but injures greatly, even if it does not kill, weakly crops on poor soils! ' 
borne few years ago it gave considerable anxictx to the tobacco cultiva- ' 
tors of South India, and an extensi\e official correspondence ensued, with 1 
the result that it seemed to be agreed the only effectual cure was to cut it 
off as It appeared, and thus prevent flowering. • ^ 

Fodder. —It is sometimes used as cattle fodder, and thne is every ! 
reason to believe that, although cattle may at first be verse to it, they m 
time become greedily fond of it, and yield more anr better milk than ' 
when otherwise foddircd. {Con/, with the article Pests 


OROXYLUM 

indieuxn. 
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FODDER. 
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OROXYLUM, VchL; Gen. PL, II., 1040. [ 232 

[ ^337 / Bicn’oniacea. I 

Oroxylum indicum, Vent.; FL Br. Ind , IV „ 3>jS : Wight, Ic.,t, * 233 

Sya.—CALOSANTHFS INDICA, , BiGN’OMA INDICA, B. PSNTSN- ' 

DRA, Lour. ; Spat MODI’ A indica, Per^. 

Vera. — Ullu, arlu, kharkatk, pharkath, ^auna, a^xar sauna, xhycna. 

Hind.; Sana, sanpat^t, nasonu, B^NG ; Potnpoma l>hunphuna, Lriya; 

Arengi banu, arengebaung, somePatta, Kol ; Bana katak, SaNTal, 

So'oorg, Kajhansmi, Ktrtng, Assam; Cherpong, MhcHi; TrUiia, 
karamkanda, NrPAL ; Dhatte, Gond, J/u/iw, mtnnga, on, tttpalang, 
tatmoraug. I Tatfunua,i. I* iJaotuu ^ * ulu, kafkatk, ^auna- 

assar, phalphura. Bomb. ; letu, Mak , letu, Gi. J , Pami. vanga, aiht. 
vanga-maram, I am , Pamoma, pampana, dundtOam, d udlup, Tn , 

7eta, Kan.; Btdadah, And.; Kyoung\aheug, kvout s. ibo, Bukm., 

Totilla, Si.N'G. , Syonaka, mundi* I’purna, Sans. 

References — Roxb., Pf Ind,, Fd. C.B C , 4 ^ 5 *. For Ft Burm.t 

II., Gamble. Man Ttmb., 27$ ; Sltrcart. lb /V . : Ma^on, Bur- 

ma & Its People, 4U, 7 q 4 t C. Duff. Mat Mtd. Hind . 320 , Dymock, 

Mat Med W. tnd., 2nd Fd., S47 i S Arjun, fimuh Drug gi f Baden 
Powell, Pb Pr , 372 s Lisboa. V PI Bomb., / 04 , Bavi^ Goa, A///, 

27 ; *V r , 64 , Ind Forster, III . 204. 
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ORPIMBNT. 


£ 


Yellow Areenic. 


Hftbitet*— A glabrous tree, found throughout India, up to altitudes of 
;,ooo feet, and distributed to Burma, O.ylon, Malaya, Malacca, and 
[Cochin China. 


dtbatan. 

Bark* 

n^NB. 

Boot*-bark* 

*36 


Juiee. 

837 


BMto. 


238 


Bark. 

230 


Dye ft Tw^The bark and fruits are used as a mordant In dyeing 
and tanning. 

Medidiie.*-The root^bark is much used in medicine by the Natives of 
India. It is supposed to have astringent and tonic properties, and is 
employed in diarrhoea and dysentery. It is an ingredient of the com- 
pound decoction called dasamula, which is used in remittent and puer- 
peral fevers, inflammatory diseases of the chest, affections of the brain, 
and other diseases, which are supposed to be caused by derangements of 
all the humours. The juicb expressed from the root-bark, alter it has been 
enclosed within some leaves and a layer of clay and roasted, is mixed with 
the gum of Bombas malabaricnm {ntocharasa), and given in dysentery 
and diarrhoea. In otorrhoea, theuse of an oil has been recommended in 
Sanskrit medicine, prepared by boiling a paste made of the root-bark of 
Orozjlnm indicum with sesamum oil (I/. C. Duit). In Bombay, the root- 
bark, ground up and mixed with turmeric, is said to form an efficient ap- 
plication to the sore-backs of horses and hyWocks {Gamble ^ I>y mock). 
Among the Gonds, Or. Evers says, the bark is used in decoction, as an 
application to rheumatic swellings. He states that he has made a trial 
of the powder and infusion of the bark, and has found it most powerfully 
diaphoretic, and slightly anodyne. He used it several times with marked 
success in acute rheumatism ilnd, Med, Goeettey 

Special Opinions.— § ** h good diaphoretic when administered inter- 
nally as a powder or infusion— utde Ina. Med, Gazette for March 1875, 
page 66 ** {Civil Surgeon B. Eve’s, M.B*, Wardha), ‘‘This is one of the 
ten roots of the Hindu Materia Medica *' {Assistant Surgeon S, Arjun, 


TIHBBR. 

240 

DOMESTIC. 

Seeds. 

24X 


L M,, Gorgaum^ Bombay), 

Structure of the Wood.— Yellowish*Rh it e, soft, and devoid of heart- 
wood. Weight 3ofc per cubic foot. It is said to be so soft as to be unfit 
for use. 

Domestic. — The large thin membraneous seeds are employed in lining 
hats, and arc placed between two layers of wicker work to make umbrellas. 


ORPIMENT. 


242 


SOURCES. 

243 


Orpiment, see also Arsenic, 1., 322. 

Yellow Arsenic, Yellow sulphide of Arsenic, Eng .; 
AUREUM PIGMENTUM, Lat, 

Vem — //aria/, HiND.; HoritaU Beno.; Hartil wilayiii^ hartal jiarkt 
(the lamellar form), Pb. ; VarkhiharUla, Bomb.; Hnritdla, Mak.; 

I Artdl Guj.; Tdratn, ari-ldram, Oonnari^tdrakam, la/n^awi, 1 am.; 

Haridalam, tdlakamu^ Tel.; Chdliyavt, Malay.; Hsae~dan, Bukm.; 
Haritdla, vansapairi haritala, (the lamallar form), Pinda hart-tala, 
• (the lump form), Sams. ; Arsdniqun, Zarni-khfa^/ar, Arad. ; Zarm kne- 

eard, Pers. 

Rdereucea.— PAarm. /«</., ^14; U. S. pispens,, rsth / 

Mat, Ind., /, 409 f Irvine, Mat. Med. Patna, 37 ; Moot 
Pharm, Ind., 57 / U. C, Duit, Mat, Med, Hindus, 41 ; 

Cat, Bomb. Drugs, 17 1 i K, L, De, ,Indig. Drugs, . 

Geology of India. Pt. Ill, {Ball, Eckn, Geol.), f 62 ; 

Pr., 63, top ; Bucks Report on Dyes^of N,*W, P., i 
Tans.JBeng,, 1. * . . , ^ 

'Sources. — Orpiment, which derives its iiamo frotn a corruption ot in- 
Latin Aureum pigmentum, occurs in two forms in the bazars of Ind’ • 
It is met with cither as smooth, shining, gold coloured scales, 
haritdla, or SLS yellow opaque masses, pHtda haritdla, tind is found in sm * 
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ieen Sheriff. Sup/*- 
Sttkharam Arju «, 
hid., 17 1 Manual, 
Baden Powell, 
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Oftolaas. 


( W. R. Clark.) ORTOLAN. 


quantities in Kumion in the North-Western Provinces, whence the best 
quality is derived. Inferior qualities come from Rangoon, or are brought 
into India overland from Swdt and Kashgar. The trade seems to be 
entirely in the hands of Natives. 

. Pjr* —The ** lump ** orpiment is used for dyeing a yellow colour, and 
in sizing some countiy-made papers, which are, by its use, preserved from 
the ravages of insects. 

Medicine.— The **foliaceous’* orpiment is used in Hindu medicine as 
an alterative and febrifuge. ** For internal use/* says Dutt, “ it is purified 
by being successively boiled in kdnjika, the juice of the fruit of Beoincasa 
cetifer^ sesamum oil, and a decoction of the three myrobalans, for three 
hours in each fluid. The dose of orpiment is from two to three grains.** 
Orpiment is said by Hindu physicians to cure fevers and skin diseases. 
It IS employed in fevers in combination with mercury and aconite. In 
skin diseases it is used in various combinations as an external application 
as well as internally. As a depilatory it was in extensive use among the 
ancient Hindus. 

Among the Afghans it is employed in the treatment of syphilis and 
skin diseases. 

Crrl.» 03| see Iris fioreatiaa, Linn.; Iride/s; Vol. IV., 497. 

ORTHANTHERA, Wigh/; Gen. PI., //., 77S. 

Orthaothera Timineai Wight ; Ft. Br. Ind., IV., 64; Asclkpude*. 
Syn — 'Apocynba viminba. Wall.; Lrptaoenia vimimba, Bih., & Book, 
In the Genera flantarum the ijenus Orthanthera has been reduced to 
Leptadenia, but Sir J. D. Hooker, iathe Flora of British India, takes 
a different view of the subject, and says ** the long sepals and salvei-^aped 
corolla are such strong generic characters that I do^not follow toe Genera 
Plantarum in uniting this genus with Leptadenia. 

Vem.— ^oAwr, Hind.; Mdhur, N.-W. P.; Chapkiya, Kumaon; Matti, 
mowH, Idnebar, kkip, chapkia, Pb.; Kip, khip, Sind, 

References — Gamble, Man. Timb., 206; Stewart Pb. PI., 14^; Murray, 
PI. & Drugs., Sind 162 ; Atkinson, Econ.Pt. i , N.-W.P., Pt. V., 
44, Ho ; Him. Dist., g/J, 794 / Rovle, Foi .74 ; Paper- 

making Mat.. 36 : Caaetferrs :-~-N.-W. P., IV., Ixxi ; Panfab, Gurgoon, 


80UBCBS. 


HEDICINB. 

245 


44, Ho / Him. Dist., J/J, 794 / R<^le, ' 74 ; Paper- 

making Mat., 36 ; GaBetteers:---N.'W. P.,JV.,lxxi ; Pan fab, Gurgson, 
17 ; Mumaffargarh, 22; Dera Ismail Khan, t3 ; Rajputana, So; Ind. 
Forester, tv., 233 ; X/f., App. 2, i 7 . 

HabiUt.— A glabrous shrub of North-West India, extending along the 
base of the Himalaya up to an altitude of feet from the ranj4b and 
Sind to Oudh. 

Fibre.— This plant yields a fibre of which ropes are made. Near Delhi 
the plants are steeped for four or five days, the fibre extracted, and a 
strong and durable rope made of it. The fibre 15 remarkable for its 
tenacity and length In Sind the unsteeped stalks arc made 

into ropes for Persian wheels, a purpose for which they are said to be 
admirably adapted, as they do not rot readily from moisture. 

Food.— The flowbr-bui>$ are eaten by Natives as a vegetable. 

ORTOLAN. 

Ortolan. ^ o . 

Grbenheaded bunting,* Fng . ; Ortalon, Ortolan, rr . ; uarten 
AMM&R, Germ./ Ortolano, It- 

V9m.-^Bergherie,bageyra,jam-jokara,HinD. „ 

Refereocca. — ^iWf>. Mat. Ind., I., HSe.- Hookrr, Him. yourn., /., oS , 
Balfour, Cycl. Ind , ML, 52/ bncvcl. Bnt., A I HI , $3. 


Flower buds. 
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The wild Rices. 


(<;. Watt) 


0RY2A. 


WILD RICES, 


Hamilton was strongly of opinion that the cultivated rices of India were 
deiived from more than one^ species, not only from the fact that some were 
awned, and others awnless, but also because of their diversified peculiari- 
ties under cultivation. He specially cited the fact that two kinds were fre- 
quently sown mixed on the same field, the one producing its grain in two months 
or so, and the other long after the first had been reaped; these two plants, he 
maintained, had shown no tendency after countless centuries of cultivation 
to lose their respective peculiar ilies, and hence presumably they were different 
species. The chief difficulty in accepting O. triticoides as one of the forms 
of O. Sativa is the fact that Griffith speaks of the larger of the inner 
glumes as nine-nerved. The writer has seen no authentic specimen of O. 
triticoides, hut though he has examined several hundred samples of wild 
and cultivated rices, he has not as yet met with any specimen in which the large 
glume po^sewses more than five nerves. Dr, George King, Director of the 
Botanic Gardens, Calcutta (to whom this doubtful point had l^n referred^, has 
most obligingly lunushed interesting notes, and forwarded, for inspection, a selec- 
tion of the specimens of Oryza from the Herbarium. Unfortunately these 
specimens do not embrace any of Griffith’s olscure plants, so that the 
author can offer but the merest conjecture as to the species figured and described 
by that distinguished botanist. One point alone seems ccrtaiii, ws., that the 
salt-marsh-loving plant described by Griffith cannot be the Himala\an species 
alluded to by Bentham & Hooker, under the name O. COarctata, Crif, 

l.-WILD KICKS. WILD'RICES. 

It may not be out of place to give here a few brief notes on the botani- . 
cal characters of the numerous specimens of wild and cultivated forms of j ^ 
Oryza, which the writer has cursorily examinerl in the hope of being able - 
to establish a possible scientific classification of the cultivated rices. Two 
peculiarities, which have apparently been but indifferently alluded to by 
previous writers, seem to be of some importance, vtJ., the configuration of 
the reccptacular extremity of the pedicel of the spikelets. and the super- 
ficial structure of the outer wall of the inner glunnes. In all the forms of 
Oryza examined, the receptacle (a term which will doubtless be readily 
understood, though not employed by agrostologisis, as popularly express- 
ing the club»shaped apex of the peaicel,l has been ob'^erved to T:onsist of 
two facets, one on a slightly higher level than the other. The mY?’" 
these facets is fringed by a scale-like fold which in spn*e of the wild forms 
is so greatly developed as to appear as an actual pair scales outside the 
outer glumes. The upper facet is that on which the flo' ?r is in reality in- 
serted, but the larger one of the inner glumes is generally so develops as to i 
force its lower exiremitv with the subtended outer clume into the depres- ) 
sion of the lower facet. The degree to which thi.s di.‘?torticn of the 
tacle exists has bcei^ observed to be coincident with other characters anc 
to help greatly not only in the separation of the spwies o^f Ory» but in the | 
isolation of the wild ana cultivated forms of O. Mtiva. Thus, for exarnp e. . 
the outer glumes in Oryza, though they appear m all the species t i 

their origin at a common node (the point of dehiscence from raep- 
tacle) and to be connivent around the base of the inner glumes, are o 
obliquely distorted in Iheir conformation to the receptacle as to appear as 
if the one took its origin at a point in some ca‘ie'; ' I 

an inch above and within the other. This sypaialion of i annMrc 1 
facets is met with both in the wild and cultivated rices, so that PP. “ I 
safe to relegate the forms according 1 this peculiantj', as donv t. 
each other or at lea.st frojn a common ancestor, the more smee th ^ 
association is borne out b\ other common characters such, for p • • 

• _ t 1.1 


the habitat of the forms imarsh-loving or dry land V^csl, structural pecu 
liarities of the veins of the leaves and sheaths, the length an -i;.. 

the inner glumes, of the awn^of the keel and the hairiness, .u ' 

of the grain. But to return to the second pcculianty upon which 

3 * . 0 . 254 
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WILD RtCBS. 


^ The wild Rices of India 


has been induced to lay some stress, vio., the superficial structure of the 
inner glumes, it may be stated that un^er a fairly powerful lens the 
glumes of all the forms of Oiraa saliva are seen to be built up of squarish 

f ranulations arranged with the utmost accuracy in parallel fines from the 
ase to the apex. In O. g^ranulata, /ifeeSf on the other hand, the surface is 
rendered woolly^looking, through the presence of irregular roundish granu- 
lations which possess none of the uniformity in shape or arrangement of 
those of O. saliva. In O. officinalis, Wntl , the sunace peculiarities ap- 
proach nearer to those of O, saliva than to O. grannlala, but the granula- 
tions are larger and the surface is at the same time almost tomentose, a 
fact uhich gives these glumes a papery appearance instead of the semi- 
translucent aspect of the glumes of O saliva. 

There are thus (excluding O. Iriticoides, Griff.tmQ, cnarctata. Ham. 
it Roxb.) three easily recognisable forms of Orysa in India. These may 
be briefly dealt with in alphabetical order r— 

Oryza granulata, Nets. 

Habitat.— A species found on dry soils at altitudes up to about 3,000 
feet. Specimens of it have been collected by Wight, Qriffith, Simons, 
Hooker, Baddome, Brandis, Clarke, and l(urz from Sikkim, Assam, 
Burma, Bengal (Parisnath and Rdjmahdl Hills), Malabar and Courtallum 
Indeed, it seems probable this may possibly be the Himilayan plant alluded 
to in the Genera Plantarum, 

Botanical Diagnoais.^A perennial species with an almost woody root-stock 
and thin round 6rmly-fnade branching stem, which, for an Oryza, is profusely cloth- 
ed with short thin leaves, resembling somewhat those of many species of Panicum ; 

; ligule deeply fimbriate. Inflorescence simple, spicate , pedicels short dilated upwaids 
but folds of the receptacle very nearly on the same plane though their memLranoui 
scat^like margins are (air|y distinct. Outer glumes very small, the one placed 
against the larger inner glume considerably the smaller though broader at the base, 
both glumes also spread away horizontally in •^conspicuous manner not observed m 
any other form of OryzR. Inner glumes 0*225 inches long, obtuse at both extromi 
ties, aiirnless but ending in a disk-like process; surface glabrous though covered nith 
irivgularly-shapcd anrl scattered roundish granulations. 

Uses.— Mr. O. B. Clarke, in a letter to the author, calls this O. coarc- 
tata. Griff, He lays great stress on the characters of the root-stock and of 
1 the leaves, and from its frequenting rocky woods he denominates it ** wowl 
rice.” ” You will see,” he writes, “that the species is .'illogelher remote from 
any cultivated nee. They tell me, however, that the flavour of the gram 
is so good that it is hand-collected by children.” This plant does not 
appear to have ever been cultivated, and, though at one lime disposed lo 
view hybridization from it on certain forms of O sativa as the possible 
origin of some of the hill dry-crop rices, the writer has for the present 
abandoned that idea. 'I he characters of O grmnalata are so striking 
1 that they would readily appear in any hybrid state. The most Cciriful 
study has failed to discover a cultivated nee, possessed of the peculiar 
‘’granular structure of the inner glumes, a peculiarity which is probably far 
more exclusive than the nature of the stem and root-^toefc on jvhith 
Mr. Clarke lays so much stress. The writer has had the pleasure lo ha\r 
had sent him the Madras Herbarium sets pf Oryza, and amongst these 
he found a sheet collected by General (then Captain) Beddome on which 
a note occurs to the effect that it is the wild nee of Malabar. In the same 
collection there are dome good sheets of Ldhftia heaandra which are s.i!u to 
hav&been also collected in Malabar, growing in paddy fields and also in inr 
Annamailay forests up to 3,000 feet. In foTtage and granular structure 01 
the surface of the glumes these specimens closely resemble O. granuiata. 
although they are perfectly distinct in the%bS€nce of the outer glumes and 
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' officinalis. 


in the Eragrostii-Hkc inflorescence. As a weed of rice-ficlds this plant 
has, however, an incidental interest to the subject here dealt with, and it 
seems likely that Leersia or Hygrorysa may be the “ wild rice*' of many 
authors as, for example, the kama of Kashmir {Con/, with p. 623). 


WILD RICES. 


Oryza officinalis, Wall. 

Haldtati'-*A tall sparsely branched species with very broad multi*nerved 
leaves and profuse (almost umbellatt-fy) branched panicles. This plant 
has been collected bv Hooker & Thomson, and by Jenkina, Kurz, & 
Duthie. The area of its distribution may be given (from the above record 
of its collection) as from Sikkim and the Khlsia Hills to Assam (Gow- 
hatty) and Burma (Pegu and Arracan). The most«northern record of its 
existence appears to be that of the specimens recently collected by Mr. 
J. F. Duthie from Chdnda in the Central Provinces. 

Botanical Diagaoaie«^A perennial plant, with a sub^woody root-stock (much 
as in O- gratmlata) ; stem tall, scarcely if at all branched save from the creeping^ 
root-stock. Leaves very large. S to 18 iiKbes long, broadest near the middle where 
they are often as much as 1 to i| inches in diameter: sheaths very long (often 6 to 8 
inches) completely embracing the sub>woody stem, never inflated with air chambers 
as in aquatic forms of OryzA ; Itgule irregularly jagged. Inflorescence sub-umbel- 
branched, profuse, the spikes borne on long naked peduncles, each having 
a tutt of longish nairs at its point of origin. Spikelets on very short pedicels, the 
receptacular apex of which is only very dightly distorted into two almost horizontal 
ears. Outer glumes narrow, lanceolate, entire, connate, and spreading from the 
same plane; inner glumes smaller though broader than those of O. granulata, 
more nattened and covered all over with long spreading hairs which become more 

E rominent on the keel, surface composed of parallel bands of squarish corrugations, 
irger glume shortly beaked with a pair of short taiMike glands on either 8i&, keel 
almost winged, especially on the upper half of its length. 

Although this species is well marked and possesses many very striking 
features, it must be admitted to afford the transition between O. gnmulata 
and O. Mtiva. Many of the cultivated forms of the latter species are seen 
to possess certain of the characters of this plant. Thus its remarkable 
inflorescence, forming umbellate divisions, borne on long naked peduncles, 
is frequently met with in certain cultivated rices, which are otherwise un- 
mistakably forms of O. sativa. In the same way, hairy glumes are a by- 
no means infrequent character of certain alpine dry « *op rices, and these 
also possess the hard sub-woody root-stock of tt species. Indeed, it 
seems highly probable that if hybridization has taken any part in the pro- 
duction of the forms of cultivated rices, it is to this species that attention 
should more specially be directed, in any attempi to ascertain the origin 
and character of suen forms It is by no means unusual to read, in popu- 
lar works, of Himalayan rices grown at great altitudes and on perfectly 
dry soils. Indeed, at one time, some trouble and expense were incurred 
to procure seed of a rice from Nepal that might be grown in the most 
northern tracts of Europe. To the rice sought was assigned by some 
writers the name of O. nepalensis, by others of O. mutica. Dr. Buchanan- 
Hamllton alludes, however, to a reputed alpine rice in Nepal, wlifch he 
afterwards found to be a form of rye, and therefore not rice at all. Whether 
or not this same delusion passed into moderii literature it would be 
difficult to tell, but the author’s experience of Himilnyan botany and 
agriculture leads him to affirm f' at no alpine hill rice rm be absolutely 
grown on dry soil, though the amnant and duration of actual flooding or 
humidity necessary in one form is much greater*than in another. He has 
seen no rice grown much above 7,500 feet in altitude, and no hill nee 
that could not be regarded as a form of O. sativa, though, as already re- 
marked, some of the hill rices manifest peculiarities that may with more 
extended study be traceaole to hybridization. 
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0ry2a sativa, Linn. ; Roxb., FL Ind , Ed. C.B.C.^ jo6. 

Rice, Eng. ; Riso, //. / Rw, Fr / Reiss, Germ. ; Ryst, Dutch , 
Abroz, Port. ; Arroz, Sp. 

rhdval. Hind.: Chdit ckdnvol, dhdn, Bbng. ; Ur%. 
koro (wild rice), Santal; DkAn^ or when husked chAul nong^-stetnmeil 
Tics^rabafiii), Hriva ; Deodktfn, C. P ; Dhdn, satht (in Paitabj^arli 
wild rice is called oi pns^ari, tAso hnn%), Oudh; Dhdn^ munji 

(a small-erained form), ^dthi (6o days* net), pusai (a wild bearded net). 
Ithi (a wild nee with small yellow grain, also beardrd), fttrhan (late lire), 
Ohasai (wild nee in Fatehniir and Hampur), IDhttti in car, rhftnwal 
ttiisked, rAi/o, the chaff, bhtU, cooked], N.-W. P. ; />m, tani,* Kasii 
MIR , Dhan. Ni, shaltan, mttttji (in Jhang), \ht 9 lf (in Ilaraia), shot 
(in Peshawai), Pb. ; Gatrt, snl (Mount Abu), K\j ; Sort 
one of the best white qualities], chttnwar (husked rite), chuno (the husk), 
SiND; Chdnval, Deccan ; Ddngat f Broach, &r .), hhatta (Belgaum), 
Bomb.; Tamtula. hhat. Mar ; Chokka.Gxj?. , Ansht, nelU, Tam. , 
Bhatta, neUu, Mysore; Btyam, errajtlama vadlu (nevart dhany- 
Amw, wild nee), vudiu, urtu, Trl.; Adki, Kan. ; An, Malay ; Sttha, 
\cj/i, chdtT, Busm.; /fdl, dru-wt. Sing.; Dhunya, vriht {mvatn, 
Wild), Sans.; Attub, Arab.; Biranj, Pfrs. ; MotsJ, ko, Japanesf , 
Lua, Ok H in-Chinese ; drib, rus, rus, Egypt 
R eferences.— FI. Ind., Ed. C.B.C., 306^308 , Voigt, Hort Sub 
Cal., 7 n / Thwattes, En. Ceyl. PI., J57 ; Trtmen, Sy\ Cat. Ccy. PI , 
to 6 , Data. & Gibs., Bomb. FI., Supp , g 8 , Stewart, Pb. PI., 257 ; 
Attchison, Cat. Pb. & Stnd PL, tS 7 , Kuram Valley Kept., Pt / , 
9. 2 $, lOS ; DC.,Orig. Cult. PL, 38 $ ; Rev. A. CampbtU, Kept hcon. 
PL, Ckutia Nagpur, No. 782t : Graham, Cot. Bomb. PI , 23 $, Mason, 
Burma & Its Pebble, 47$, 818, Str IV. Ellxot,hl. Andhr.,$2, 184 , Rhcedc, 
Hort. Mai., V., tg6, 201 , Burmann, FI Jnd., 8$ , Thesaurus, /ey , 
to8 , Linnean Soc.* — Tram, XXIX., 170 ; Journ., XIX., $6 ; Hooker, 
HtmdlayanToumals — 1$$ ,• II , /05 , Griffith, yournal of Iravth 
tn India, &c., several leattered passages, Posthum. Paper\ {Notulu 
ad Plantas Astaticus, PL III., 5-fC^/w leones PL Asiatic, i 3 g, 14J, 
144, Pharm. Ind., 254; U. S. Dispens., rsth Ed., 1716 , Atnslte, Mat 
Ina.,I., 338 , (T^haugknessy, Beng. Dtspens., 63 $ , Moodeen Sheriff, 
Supb Pharm. Ind,, tgr ; u, C. uutt. Mat. Med. Hindus, 267, 2gfi , 

• K.L.De, Indig. Drugs Ind.,81 , Murray, PL & Drugs, Stnd, 8 
Bidxe, Cat. Ram Pr., Pans Ejeh., 18, 70-71 ; Bent. & Trim , Med Pi , 
2gi , Birdmood, Bomb. Prod., no , Baden Pomell, Pb, Pr., 281 , Drury, 
V, PI Ind., 321 , Diithie, Fotlder Grasses of N. Ind , 20, l/se/u/ 
Pi. Bomb. (XXV., Bomb. Gob ), tS6 ; Forbes Watson, Indian Prod , 
40-4/ , Econ. Prod. N.-W. Prov., Pt. IV. (Cultivated Food-Grams), 
17 ; Royle, III, Him, Bot , 41$. 419 , Church, Food-Grains, Ind , b, 
66-76 , Indian Fibres & Fibrous Substances, Cross, Bevan, Kintr 
& Watt, 46-47, Folkard, Plant-Lore, Si 3 , Kew Bulletin — 
284-291 ; iSfig, t 3 , Simmonds, Waste Products, 227 , Tropual Agri- 
culture, 813^3$ ; Maiden, Native Plants of Australia. 49, Muelln, 
Sel Extra Tropical Plants, 268 , Shorti, Man. Ind Agrt., 246-2$*! 
Ayeen Akbary, Gladwin's Trans., —A, 75 « IL* 499 * 5 ^^ t Ain-t 
Akhari, Bloehmann's Trans. /., 57 ; Milburn, Oriental Commeree - 
(iblt 3 ), //, ajd; (182$), 297; Buchanan- Hamilton, Journey through 
^ Mysore Canara, &c., numerous passtges , Account of Kingdom «/ 

Nepal, 73. 88 , 222-226, 274, 284 , Clossarjt of Anglo-Indian Terms. Yul* 
& Bumoll, 49$, 577 , Treasury of Botany, II,, S26 , Smith, Dfct. hr on 
PL, 852 ; Paxton, Bot. Dict.,409; Spo^s^ Kncycl.,219, 1826 ; Balfour, 
Cyclop. Ind., S 3 'S 4 $ 492-419. . 

Habitat.— Cultivated throughout India, but met with also in a truly 
wild condition wherever marshy land occurs in tropical areas. Its chief 
wild habitat is, however, from Madras and Otissa to Bengal, Chittagong, 
Arracqn, and possibly even to Cochin-China. From the belt of moist 
tropical lands thus briefly indicated it extends northwards to the Nilghin 
hills, to the North-West Provinces, and, according to some w riters, even 

* Hama (f satna; is said to be wild rice and kre acclimatised rice, 
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to the Panjib. Dr. King found it truly wild in one locality of Central 
India, Mr. J. F. Duthie, at Chinda and Wardha in the Central Prov- 
inces and at Mount Abu iiF Rijputana. It is frequent on the margins 
of tanks in Chulia Naepur and in Assam. Thomson is said to have 
collected it in the PanjAb, but Stewart expressly says that he had care- 
fully looked for it, but to no purpose. Mention is not made of it in Sind, 
but Dr. Dymock writes to the author that a wild rice occurs in the swamps 
near Bombay; in Baluchistin, Afghinistin, and Persia it nowhere occurs 
in a wild state^ and is in these countries even only very occasionally found 
under cultivation. 

DeOandolle very probably places undue stress on the wild habitat 
where Roxburgh first found it, vts., the Telegu country. It is no doubt 
w'ild there, but abundant evidence exists that it is prevalent throughout 
the southern and eastern tracts of I ndia, indicated above, and that it 
extends from the sw^ampy expanses (there of no uncommon occurrence) 
far to the interior ot the country wherever sufficient w'atcr and the requisite 
temperature are met with. 

Botanical Diagnosis.— Roxburgh was so satisfied as to the wild stock being 
the parent of the cultivated rices that he gave a botanical description of it and con- 
tented himself by specialiring some of the features of the chief cultivated forms 
k^o^vt. io him. Following his example it may be affirmed that the majority of the 
wild states of O. sativa appear to be annuals which grow in dense tufts and pio- 
diice coarse much branched radical stems, the erect portions of whiih root at the 
deflected nodes. 'I hey form <:pongy sheaths (through the presence of air-chambers 
in their texture) whicn are intended to support the ascending stems as these in their 
giowth have to keep pace with the rise ot the level of water, since rice is killed when 
completely submerged. The lower sheaths are often devoid of a lamina j liguic 
large,^ membranous, bifurcated into sickle^haped arms on cither side of the stem, 
ea^ arm having seven pairs of erect rigid hairs. Inflorescence a panicle of spikes 
on short peduncles which have an ochreate-like hairy scale (frequently as in 
O. officinalis a distinct tuft of hairs) at the point of origin of the spikes ; pedicels 
short with the receptacular apex large and often greatly distoi ted, the upper and 
lower facts sometimes fully Ith of an inch apart; the scale-like cars of these facets 
are sometimes very large, and, in exceptional cases, one or both are evcngiroduced 
into what might be called ^ditional outer glum^. Outer glumes laige, very oltcn 
tri-dentate, midrib prominent; inner glumes variously shaped, in the wild states 
considerably elongated, being, as a rule, o'v5 locncs in leiiji.h curved, pointed at 
both extremities, and in the grMt majority, the larger one is . . duced into a long 
awn which is frequently distinctly articulated and possessea it its base of two 
glandular processes which correspond to the extremities of the lateral nerves : sur- 
face more or less hairy, especially on the keel and nerves, structure manifesting the 
regular rows of shining granulations described above. 

While these characters convey some of the main features of the wild 
states of O. sativa, it cannot be said that they serve absolutely to isolate 
wild from cultivated forms. In the writer’s opinion they separate com- 
pletely, however, the other two species, and the progression from the w'ild 
to the cultivated forms seems to be in the reduction of the size and alter- 
ation of the shape of the receptacle in the loss of the awn, and in the shorten- 
ing but widening of the combined outline of the inner glumes — a charac?br 
consequent doubtless on the formation of a shorter, though thicker and 
more compact grain. It would be beside the scope of the present work to 
deal further wiUi the botanical value of the characters based in these re- 
marks, on the facets of the receptacle and their corresponding scale-like 
rims ; in some specimens, as already rcii...-rked, these even assume the form 
of additional glumes. Suffictfit to say that of the specimens examined bv the 
writer, the plants collected by Mr. J, F. Duthie in marshes of Mount Abu 
manifest these structural peculiarities to the greatest extent, but only certain 
flowers do so, hence, if at all of value structurally, they would app^r be 
so as rudiments of what are^iow functionless organs. Of a similar cha- 
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into their primitive bams, and they thus often reap a good harvest from the 
self-sown uH crop* (See mode of exterminating jhara rice as practis^ in 
Dacca, p. 544 ) 

Var. 4, abueasit.— This is probably the mwk temperate form of wiW Oiyza 
Mtiva which has as yet been collected. It is apparently a much smaller plant than 
the prevalent wild form (that dealt with under No. 3) and its most striking features 
are the jg^reat distortion of the receptacle, the large size of the inner glumes and 
grain, the generally dark colour and hairiness all over the surface of the inner glumes, 
and the short articulated or caducous awn. It seems very probable that this imper- 
fectly awned plant is the source of many of the best qualities of aivnless choian dman 
or rowa rices of Benzal and of the superior qualities of Upper India, of Madras and 
of the hills-Tthose which are grown on high lands and furnished with but a limited 
supply of direct water. If this coniecture proves correct the plant will doubtless be 
found in many other localities of Upper India even ascending the Himilaya wbere- 
ever sufficient water occurs to afford a wilif habitat for rice. 

llie names suggested for. the above four forms of wild O. sativa 
should be viewed as purely provisional. There could doubtless be a larger 
series of forms collected, ana conse<juently a better classification establish- 
ed, with more extended study. The writer has been forced to adopt 
tlie above arrangement more from the exigencies of the extensive col- 
lection of cultivated rices which he has examined than from a satisfac- 
tory study of wild forms. But even the classification here suggested by 
no "means provides a place for all the distinctive forms of cultivated rice. 
Thus, for example, it leaves out of all consideration the boro and the raida 
crops, not to mention many other special rices such as the scented rices, 
the glutinous rice, Ike., Ikc., all of which possess, agriculturally, so well 
marked properties as to call for some possible solution of their origin. 
There would, indeed, appear to be few suoiects of Indian economic botany 
which have remained in greater obscurity than the study of the wild forms 
of Oma. 

The suggestion made by Or, Buchanan-Hamilton that all the forms 
of cultivated rice could not have come from a common ancestor, the writer 
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most heartily concurs in, though he thinks there is no necessity to .believe 
the independent wild stocks as botanically anything more than varieties of 
a common species. But, if this position be admissible, they are varieties 
that have preserved their individual characters even wnc » carried to the 
most diverse conditions of climate and soil. If species, w are confronted 
with a problem which demonstrates the defective nature of botanical 
characters and terminology, since, according to all accepted notions of 
species, they are practically inseparable. 


II. -CULTIVATED RICES. 

Roxburgh adopted, what is perhaps the most convenient classifica- 
tion of the agpricultural rices, vf»., a system based on their peculiarities 
of cultivation^ the early and the /.if/ rices. He does not give botanical 
characters for the sixteen forms which he specialises, but V, ere are certain 
facts regarding these plants worthy of consideration, since the accuracy 
of all Roxburgh's work lends a value to his most casual statements. 
The late rices, he remarks, are the “great crop ’ i ‘f these, he men- 
tions eight forms, all of which are awnl^ss and afford when cleaned white 
gtainSe 01 his early rices, on the other hand, four arc nwnecl anil yield red 
or coloured grains ; one is awned but yici '' a white grain, while three are 
awnless and afford white grains. Of the early rices siy have coloured husks, 
while two are white or pate; of the late rices, on the other hand, four have 
coloured and four white husks. « u u* 

The general conclusion to be drawn from an analysis of Roxburgh s 
ciiltivam rices agrees with the writer’s own observations, vis , that the 
progression in value is from the awned to the awnlcss forms, .'ind from the 
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coloured to the colourless. Under each of his two sections Roxburgh men- 
tions one form as more cultivated than all the others put together, and boili 
these'arc awn less and produce white graint^. On the other hand, it must 
be admitted that the most prevalent form of wild rice (yar. bengalensis 
above) has a white, not a coloured, husk and is found in fairly deep water, 
though not so deep, and never in brackish water, as is the case with the 
plants here regarded as corresponding to O. coarctata, Ham. These 
facts w'ould seem to suggest that the better class rices, found on fairly dry 
lands, had been derived from the coloured stocks (var. nifipogon ana var 
abuensis, above) either retaining their colour or losing it and becoming 
beardless, according to the degree of cultivation and the nature of soil and 
climatic conditions under which they had been developed. Further, that 
most, if not all, the inundation-grown white and bearded rices with long 
inner glumes, hairy along the keel and nerves, otherwise glabrous, have 
been produced from the prevalent Bengal wild form. In other words, 
the red rices have probably come from O. rufipogon and the blackish 
coloured forms* from O. abueuais, but both these forms must have yielded 
to cultivation and produced also the higher class beardless while rices, 
the former giving origin to the profu.srly panicled forms with short, round- 
ish, white grains, and the latter the sparsely panicled state with large, very 
hairy glumes and long white grains. The isolation of the better classr«;, 
by the above hypothesis, would leave the long semi-glabrous glumed 
states of inferior, mostly awned rices, as having come fiom the more tropi- 
cal swamp types of the wild Oryxa sativa. 

The above remarks, w'hich throw the cultivated rices of India into 
four chief sections, from structural peculiarities, have been offered purely 
as a conjectural explanation of certain well-known kinds of rice. One 
of the best sources of confirming or correcting these theories would bt* 
a careful study of the conditions under which the wild plants are found 
and their seasons of fiow'ering and frtriring. It must, in fact, he admit- 
ted that we have to fall back on Dr. Buchanan-Hamilton $ idea that 
the chief differences between the thousands of forms ot cultivated rices, 
hinge on their properties and peculiarities under cultivation. These pecu- 
liarities the Indian cultivator, through the time-honoured practices of his 
ancestors, is able to recognise far more accurately than botanical scicnie 
has as yet been able to explain. He determines the suitability or 
otherwise of this form and that to its contemplated environment v(\th .1 
degree of confidence quite inexplicable. If these properties can be shown 
to be hereditary from the wild plants, from which the slight structural 
peculiarities would seem to indicate their origin, a safe basis of reason- 
ing would be secured. It would then become possible for practical sug. 
gestions to be offered as to the desirability of substituting a better stock 
to this cultivator and that than they presently possess. To blindly 
urge on the rayat the advantages likely to follow on growing 
^Carolina or other superior rices, without the knowledge of their suit- 
ability to the propose new environment, is to court the distrust of a 
community which, in the matter of rice oultuie, knows far more. than 
Western science has as yet been able to account for. 

General Properties and Um of Oryza. 

Dye.— Most writers allude to thefac^(jlf a dye being obtained from 
rice HUSK. Samples were sent from Lahore to Mr. Thomas Wardle, amt 
in his Report on the Dyes of India the following rernark occurs : ** * his 
substance contains a small amount of a pale yellowish-brown colouring 
matter, and when boiled in water the infusion may, by the use of various 
processes, be made to dye light shades. ” 
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Pifare.*^ Attention has been frequently directed to the subject of rice 
STRAW} and more especial^ the lower portion of the stems and roots 
Ueft generally to enrich the soil) as a paper material. Little progress, it is 
believed, has been made in the direction of the utilisation of this material 
nor, indeed, would it appear likely that, for many years at least, rice straw 
will come to be used for that purpose. The straw is of too great vajue to 
the cultivators to be offered for sale, and the roots are too troublesome to 
collect, even were it not the case that their retention in the soil is agricul- 
turally of importance. The following passage may here be giv-en as show- 
ing the use to which straw generally is put in Europe 

'*The use of ‘Straw,’ from the Cereals - Wheat, Oats and Rye— has 
of late years greatly extended both in this country and throughout the con- 
tinent of Europe, as well as in the United States of America, either alone 
or as an admixture with rags dnd other material, for all classes of paper, 
as these countries, equally with England, suffer from a deficient supply of 
Rvm MaUriali but in England, owing to the increased consumption for 
a^cultural and feeding purposes, ana influenced also by the scarcity and 
high prices lately ruling tor * Esparto’ in many districts, ‘Straw’ has be- 
come very difficult to obtain, and considerable quantities have in conse- 
quence h^n imported from Holland and Belgium, both raw and as bleach, 
cd pulp” {RoutUdge^ Bamboo as PaptrHaaking Material, p, J15). Straw 
pulp (meached) realises £26 to £2^ per ton. but is not “ likely to be intro- 
duced to any considerable extent ** [p. 38). 

Medidne. — U. O. Dutt {Bindu MaUria Medicd) alludes to the opinions 
held by Sanskrit medical authors, regarding the use of rice, as an article of 
diet for the sick and convalescent, raffdga is the Sanskrit name of a dish 
made of powdered rice boiled with water. Sometimes this dish is flavoured 
with ginger, long pepp^. and other such substances. ** Ldjd is paddy 
fried in a sand bath. The husks open out and the rice swells into a light 
spongy body. It is considered a light article of diet suited to invalids and 
dyspeptics.’’ “ Bhrishta iandala Cn the vernacular Muri^ is rice fried in 
a sand bath. This is also a light preparation of rice and is giveft to sick 
persons as a substitute for boiled rice. It is also much used by the poorer 
classes for tiffin and early breakfast. PrithuH{v2X, 'rd)— to prepare 

this, padd) is moistened and lightly fried. It is then flat.* ed and husked. 
This preparation of rice is given with curdW milk {daa..i) in dysentery. 
It is well washed and softened in water or boiled before use. Fdyasa is a 
preparation of rice with nine parts of milk. Tanduldr.hu is water in which 
unboiled rice has been steeped. This sort of rice is sometimes prescnlw 
as a vehicle for some powders and confections.” Baden Powell says rice 
is ‘* occasionally used in diseases of the urinary organs and catwh ; also 
externally as an application to burns and scalds. In a special report 
from Nepdl, f/akwn is said to be rice slightly fermented and subsequently 
dried. ” It is considered a light and nutritious article of diet in illness and 
is used also as a vehicle for medicine.” Ainslie remarks ; “In a med^ 
point of view, rice may be said to be of a less aperient quality than any 
grain, and is, theretoie, invariably ordered as the and best food in 
all dysenteric complaints ; for whicn purpose, in the forin of gniel, it is «• 
cellent. The Vyttans are very particular as to the of nee th^ pre- 
scribe, supposing the rices of different ci /is to have very diffwent 
Rice is, However, regarded ^ less nutritive than .wheat. 
free from* laxative properties it constitutes a light and 
food, especially in convalescence from diarrhoea or dysentery. The 
amount of nitrogenous matter and poUsh which rice 
accounts for the fact that it ^as been suppai^ to occasion 
workhoum in England when given in place of potatoes. In the z’ 


ORYZA 

sativa. 


FIBRE. 

straw. 

Sums. 

266 

Boot. 

267 


VEDICINB. 

Grain. 

268 


O. 268 


5o8 


Dtciionary of thi Economic 


ORTZA 

sativa» 


The eiqipeeed connecttoii hf rice with choJem. 

! 


UDICINS. 


cofmia of India rice-water is recommendecl as an excellefit demulcent^ 
re t riger a nt drink in febrile and inflammatory diseasee^ dysuria and other 
aflections requiring thi^ class of remedies/ It is renda^ morepalat- 
abfo being ^dulated with lime juice, and sweetened with sugar. 
TMi dsooction is also recommended as an enema in affections of the 
bo#ehS Dr. Waring commends the use of rice poultice as a substitute 
for that of linseed-meal. Rice starch is used for similar purposes to other 
starches. 

There appears to be no ground for the statement that a diet of rice 
tends to injure the eyes more than for the belief that it causes cholera. 
The consumption of new rice is generally however held to be unwholesome. 
But perhaps, as being of historic interest, the following account of its 
suppo^ connection with the production of cholera may & here given 3- 

" The first great epidemic outbreak of cholera originated in the town of 
JesKH in the year 1817. and spreading up the valley of the Ganges, 
attadred and decimated the army (one of the largest ever assembled in 
India) of rite Marquis of Hastings, then engaged in operations against 
Sdndia in Central India From there the epidemic extended in a north* 
V westerly ditectlon over the greater part of tne civilised world. Cholera 
had beM known in India More then but chiefly as an endemic disease, 
one or two records only existing of epidemic outbreaks between 1503 and 
17$^. and even these apparently did not »read beyond narrow limits and 
certainly did not exteno outside India.^’ The medical authorities of India 
were, however, in 1817 called upon for some explanation of the new form 
of th% disease, and various opinions were offered. That given by Or. 
Tytler, the then Civil Surgeon of Jessore, is in conformity with a very 
g^erally accepted view hdd by the Natives of the present day. Mr. J. 
Westland (RtioH on tht District of yitioro) gives the following account 
of Dr. Tytlsr^s opinions and the action taken : ** Dr. Tytlsr records some 
interesting information regarding a speciat^cause. to which he attributes a 
somewhat exaggerated importance, calling it '* a great Truth which has 
under the fkvour of the Almighty been disclosed at this station, where the 
disease first broke out,’* Tm heat and humidity of the season had not 
only brought to early maturity the autumn crop of rice, but had imparted 
to It an unusual richness of flavour. 1 he supply of new rice was abundant 
and cheap, and it was eagerly sought after ; even before it became fully 
ripe, it was ** devoured with avidity W Natives of all descriptions.” To this 
extensive use of immature rice Dr. Tytler ascribes the outbreak, and from 
his observations it is clear that it was a predisposing cause. He mentions 
this as an opinion generally received and openly declared by the Natives. 
He states that in many places attacked by cholera, though nothing had 
been done to cut the jungle and drain the pools of stagnant water, the 
mere prohibition by the Magistrate of the sale and use of new rice had 
been effectual in causing an immediate decrease in the disease; and he 
mentions one Instance coming under his persosal observance. ” On and 
September, the use of 1 cw rl^ was absolutely forbidden in the jail, and 
on that day cholera disappeared from the jail, sne case occurred after that, 
namely, a case of a female prisoner who, having surreptitiously obtained 
and eaten a small quantity of new rice, was Attacked by cholera a short 
lime after.” 

Spscial OpiNioiis.~f •’Rice water majkes a good substitute for 
barley water” (Surgedn^Majot A* S, G> Jafalmr, Muskoi). "A wild rice 
called ^ Dtvohhiia * is found in swampy spots nsar Bombay ; it is carefouy 
collected for medicinal use” (W, Ifymockt BomSay}. " 5 o 4 inf**boilcd rice 
(K. Ummogitiion^ MetiapoUiant Madrat)* ”Ricc is used as poultice 
(Surgeon^ Major Robb, CMl " A decoction of rice 
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adled^lrA<circoii//isfoun<l to be usefulin checking atonic diarrhcea. 
It hot alao been used to /nake starch bandages, ft is employed as a 
yebidb Ibr enemas of opium and gallic acid owing to its cheapness** 
(iiaiMtem# 5 firgsoif Bhagvan Das {2nd), Civil Hospital, Rcmsd Pindi, 
PanUh). **Rice is used as an astringent drink in cholera and dvsob- 
tery^^ iCMl Surweon G. C. Ross, Delhi, PanUb). ^ 

Pood ft PodWer.— That the grain of nee is one of the chief articles 
of human food in India, need scarcely be stated here The section of the 
present article under the heading Rica deals almost exclusively with that 
subject. In many parts of India (as, for example, Manipur) rice is the 
chief article of food given to horses and cattle, and throughout India the 
straw of the better qualities is invariably collected, cut up into small 


obtained in winnowing and husking constitute also important articles of 
human and cattle food. These subjects will, however, be found sosuffici* 
ently dealt with below, in the numerous passages which have been extracted 
from standard works under provincial chapters, as to require no further 
consideration in this place. It will also be learned from there quotations 
that m some parts of India certain rices are grown for a short period as 


green fodder for cattle or are ploughed in green as manure ; the half 
cropping thus accomplished is regarded as beneficial to the soil. 

ViusKiNO.— *The subjects of thrashing and husking paddy will also be 


found dealt w<th in the provincial chapters. The latter is a troublesome pro- 
cess which it took the American pioneer cultivators some time to accom- 
plish* In India a large part of the rice sold in the shops, and which is 
exported to Europe as an article of human food, has been nusked by being 
first half-boiled, tnen dried in the sun, and finally husked by the ordmary 
pestle and mortar. This ** par-boiled '* rice, as it is called in tne tra^ is an 
important article, but one which the higher caste Hindus are forbidden to 
eat since it may have been boiled by low caste persons. Husking; without 
boiling is a tedious process, the more so since tl is done entirely by hand 
labour. This is, however, said to be facilitated by exporing the grain to the 
aun before treatment in the mortar. In the brief account wh*ch has been given 
of Yarkand rice (under the Panjib) a description of a • » -chanical contri- 
vance for husking rice will be found in which water is .’he motive power. 
In the plains of India, rice is frequently husked by the same appliance as 
is used in pounding bricks. A pestle suspended fre.n the end of a beam 
is made to fall with considerable force on the grain. A woman, 
standing at the further end of the heavy beam, alternately rests and 
removes her weight from its extremity, and thus allows the pestle end to 
fall upon the rice. A second person attends to the grain, and as 
the pestle is raised a fresh handful is swept underneath. In this contri- 
vance, the pestle, as it has been here called, works very generally on a flat 
stone. In using the ordinary pestle and mortar it is a common practice 
for the stroke to bt given alternately from the right and left shoulders. 
The mortar may be made of stone, but it is commorTy nn hour-glass-shaped 
log of wood about two feel in height with a central ca\iiy excavated for 
half its depth and only very slightly greater in diameter than the pestle 
which is usually about 3 to 4 reet I0 v and about 3 inches in thickness. 
The mortar is as a rule firmly fixed in the ground inside the enclosure, in 
front of the peasant’s hut, and the operation of husking, which may be 
almost daily witnessed, requires not only considerable agility but great 
exertion. ^ ^ 

^Food pRBPARATioas AfW> BBvaRAOt5.—Thrcughout India strong 

op1niofi| are hiM in favour of or against the rices of certain distnets as arii- 
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des of food. In connection with the account of the rices of the North. 
West Provinces mention has been made of P^jiilibit rice as one of the most 
highly prised. Under Thana in Bombay a passes is given regarding 
soenm rices, but such rices are not uncommon in other parts ot India. 
Orissa^loreaample, is famous for its expensive perfumed rices. The rices 
of Burma are otsliked by the people of Bengal and Madras. Ainslie, 
alluding to this subject, says: ** The chief disiinciton, with regard to ap. 
pearatice and taste, betwixt the Bengal and coast rice would seem to be, 
that the former is whiter, boils drier, and is more delicate, in flavour; it is 
commonly, on those accounts, prefemd by the people of rank, to eat with 
curry ; and the Patna isdeemed the best. But the Natives of both coasts 
do not like the rice of the higher provinces ; they call it dry and insipid, 
and say it is apt to bring on constipation.*' 

The numerous preparations of nee made in India will be found alluded 
to in the provincial (^pters, also under lledidne, and as a volume might 
be written on the subject, space cannot be afforded for more details than 
will be found scattered throughout this article. The Indian use of rice in 
brewing and distillation is both universal and extensive. Spirits from 

G ilffl-juice and from rice (sural arc alluded to by John Huyghen van 
nschoten as having been largely consumed in Southern and W<»tern 
India 300 years ago. Sura is also frequently mentioned in the Institutes 
of Manu, a work which, according to most Sanskrit scholars, was written 
about s,ooo years ago. In an appeal to the King of Portugal Linschoten 
deplofed the extent to which the Portuguese soldiers in India were acquir- 
ing from the Natives the pemiciotts practice of using spirits in place of 
the wine of their own country, and declared that if steps were not taken 
to check the growth of this acquired form of intoxication the army would 
be completely demoralised. A kind of beer (Packwai) made from rite 
is in almost general use throughout India. 

The following extract from the Gazetteer of Bengal may be given as 
an example of the passages which occur on this subject, not only in con- 
nection* with the accounts of each district of the Lower Provinces, but it 
may be said of every district of India : — 

^Mn Nadiya the liquid preparations made from rice are the follow- 
ing 

" (i) /fmda/ or water in which boiled rice has been steeped till the 
liquor becomes sour ; used by the women of the lower classes as a cooling 
dnnk in the hot weather; it is not sold. . . , 

•• (2) Pachwdi, fermented rice liquor drunk by the low-casle husband- 
men and' the Bunds, or aboriginal labourers; sold at about a penny tho 
quart bottle. .... 

"(3) Dhenomad, distilled rice liquor, is extensively used throughout the 
district, and sold at the rate of from u. 3J. to 2s per quart bottle accord- 
ing to its strength and quality” {Statistical Account of Bengal, Nadiya^ by 
Str W. IV, ffunier, page 68 ). ... 

The reader is referred for further particulars on the 
beer and spirits to the following articles, ” ICatt-Liquofa,’* 

"NarooUca.*’ Vol. V. 330, 332-334, and ••Silrita,” Vol. 
the remarks under Narcotics, particulars wll bo found 
of distillation generally pursura, and it will also be seen that the people of 
India have not only Vnown and practised art of distillation from time 
immemorial, but that their apparatus is so simple that nofiyal regulations, 
however stringent, could, in the present stat# of Indian civilisation, com- 
pletely control, still less prohibit, the riral production and consumplion o| 
spirits. In a foot-note to Unschoten*s remarics regarding spirits distilU'c* 
from palm-juicc and rice, the editors of the English revision (Burneii, 
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beverago after the addition of alittleoommonaall^orie given to stall-fed 
milch cows. Where nee constitutes the almost entire food of the po^lation, 
the throwing away of the water in which it has been boiled involves the 
loss of some of the mineral matter in which rice is notoriously deficient, 
and IS to be deprecated 1 no more water should be used in cooking this 
grain than can be absorlMMl by it.** 

The following brief note, supplementary to the above, has obligingly been 
furnished by Or. Warden, Professor of Chemistry, Calcutta, on this subject. 
** Rice has been examined by Lethebyn, Paysn, and others. Paysn 
gives the percentage composition of dri^ rice, as, nitrogenous matter 
7 * 55 f carbohydrates 00*75, bU % and mineral matter *9. In chemical 
composition ri^ closely resembles the potato ; one hundrM parts of dried 
potato accofding to L.ethsbyn*s anvyds contains, nitrogenous matter 
8*4, carbohydrates 88, fat *8, and saline matter a*8 puts.** 

Oomcatk and Sacred.— The sacred uses of rice will be found suffi- 
ciently indicated in the chapter which desis with iu Histort. The reader 

is, therefore, referred to that part of this artide, but there are certain minor 
domestic uses that m^ be nderred to in this place. In Nepdl and ehie- 
where baskets are made of rice straw ; and plaited or twistM into ropes, 

it. ts genc^ly used by the peasants in this country for the same purposes 
as straw in Europe. In the rural parts of the country necklaces and other 
personal articles of adornment are sometiinss made of rice stems and 
neddaoes of unhusked rice. In Kashmir and elsewhere sandals are aJso 
made of tlie straw. 
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HISTORY. 

Writers on this subject are agreed that the jearliest mention of rice 
cultivation is connecteo with China. According to Stanislas Julisn, a 
ceremony was established in that country amt s8oo B.C., by the Emperor 
Chin-nunw, in which tbs sowing of five kinds of grain is the chief obser- 
vance. The reigning Emperor himself has to sow the ricCb but he may 
delegate the sowing S the other four kinds to the princes of his family. 
A ceremony tracecmle to so great antiquity, if there m no possible doubt 
as to rice havi^ always been, as it is at the present day, the grain as- 
signed to the ^peror, when viewed in the light of the adrmtability of 
large portions of China for rice cultivation, naturally led DeOandolle to 
presume that the plant may have bm a native of that country. He does 
not, however, restrict its wild habitat to China, but admits thid it has been 
found both in India and Australia, under such conditions, as to allow of 
little doubt that it is a native of these countries as wdt, DeOandolle, in fact, 
simply affirms that rice cultivation in India, though subsequent to that of 
China, in point of date of first record, has been a valued crop since 
djassic periods. One of its Sanskrit names D/i^uya, means *• the supporter 
or nounshcr of mankind/* By the Hindus iHis r^arded as the emblem 
of wealth or fortune. On a Thursday, in the iponth of Pausha (December 
to January), after the new paddy has been rAped, a rattan-made grain 
measure, called rek (in Bengali), is filled with pew paddy, pieces of gold, 
^'Iver and copper coins, and some shells called eauries, and these arc 
worshipped as the representative of the god<i|ps| of fortune. This appara- 
tus is preserved in a clean earthen pot and brought out for wbrsnip on 
one Thursday tit each of the following Hindu months, namely Chaiim, 
Srd'mana, and fUritka, Such is the form of the domestic goddess ot 
wealth of an agricultural people living chiefly on rice/* , . . 

*• The three principal dasses of Rice are Sdli, or that reaped in the 
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cold aeaion« VHhu or that ripening In the rainy season, and Shashttka, 
or that grown m the hgt weather in low lands/* The above passage 
has been taken from Dutt*a Materia Medica of the Hindus, a work 
compiled from Sanskrit medical authors. But it may be said that rice 
enters at the present day even more extensively into the ordinances 
of Hinduism, than has been denoted by Dutt*s allusion to the god- 
dess of wealth. It consequently was very probably siimlarly employed 
in ancient times. Neither the plant nor its grain can, strictly speaking, 
be said, however, to be held sacred, though certain rices arc us^ as 
votive offerings at many religious ceremonies. It is forbidden to eat rice 
without having first wasped. Young females desiring husbands offer dress- 
ed rice to the gods. It is used at the observances after bir th of a malechild 
and at ^consecration of a Brahmantc disciple. The Brahmans, when 
performing the marriage rites, after having recited prayers, consecrate the 
union by throwing rice flour coloured with saffron on the newly-married 
couple* The Sanskrit word sydla denotes the custom of the bride’s brother 
scattering fried grains at the marriage ceremony. And later in life 
u*omen, who desire male children/ present offerings of rice and saffron at 
the temples. In Cuttack a form ot rice known as bidli is prohibited from 
use at religious ceremonies, since a tradition prevails that it is less pure 
ihait Aarad rice, because of its having been produced by the sage Viswi- 
mitra and not by Brahml, the author of the universe. 

In the Ordinances of Manu (translated by Burnell Hopkfna) 
the word ** food ” is ^ven as synonymous with "rice.” Thus in Lecture, 
V., 144, it is enjoined that having eaten "(rice) food” the mouth should | 
be rinsi^. More frequent mention is, however, made of ” hermits’ (wild) 
rice,” and in these latter passages there would appear to be no doubt the 
allusion IS intended for Orysa and not food in its generic sense, which i 
might have originally embraced other grains besides rice. Thus the l 
tw^e-bom are directed to offer the five great sacrifices, ” with hermits’ j 
(wild) rice/’ with various pure (substances), or with herbs, roots, and fruits. ; 
Wild rice in Sanskrit works is spoken of as nivdra, and, according to 
lexicogriUBhers, various Sanskrit names are given to the cultivated rices 
such as imaya, vriki, sydlitfiva-sadhana iihSk is to say means of subsist- 
ence or rice), and tananu, shashHka (a qukk gro«'n>; rice), and makush* 
thaha fa peculiar form of kidn^-bean or rice).. M» .« of these names are 
traceable to roots which denote me, eidstence, subsister e. Thus dhd means 
to support, conceive ; it gave origin to dhdtri a founder, a creator ; to 
dhdman, a dwelling-place, home ; and ultimately to dkdna, min, f.a., rice. 
So in like manner jiva comes from j(v, io live. It would thus seem that 
in their origin, the Sanskrit names for rice were associated with the nwst 
primitive conceptions of the human mind, and hence it is just possible they 
may have matured into specific significance at comparatively later periods. 
At all events, wc find even vriht (which many writers accept as the most 
direct Sanskrit name for the grain) associated also with other food n^te- 
rials. Thus, for example, we meet with vriki 4 ^ncana (a synonym for 
masdra) as denoting the pulse Lens escalefila, with vriki^rdjika, the millet j 
Setaiia italica, and er/Ai-ihf msw, the millet Panicum mitiacenm. So again, 
special forms of rice are specified as wiki^kMa, ifrikusreshtha, the latter , 
a synonym for sdli-dhdnya. The word vrihi would app^nr to haw 
derived from the root vrt, to choos« nr select. As a possible histone fact, 
wHch Mroidd have a bearing on the cultivation of rice in Upper India, it 
may be said that the wora er/Ai. while it does not occur in the Rtg-veda, 
is met with in the Atharva^rmda^ and is thus traceable to a period probably 
at least 1000 B. C. * v ^ 

The most general veAiacular name for wild nee is, however, urf, 
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andthe jpUfit occurs ptentifully in Madras Orissa, Bengal, Cachar, 
Burma, Cocbin-China, and C^Ion. It has also been found at numerous 
isolated localities throughout the more nortfiern tracts of India wherever 
a large supply of water exists* Some doubt, however, may be entertained 
regarding the remarks of popular writers, on the more northern tracts, 
since rice often persists selt-sown in swampy lands under such conditions 
as to be readily mistaken for the indigenous plant. In fact, it may 1^ 
said that the undoubted wild habitat is within the region where the word 
urf occurs in greatly diversified tongues as its most general name* 

The genus Oiysa and, indeed, the tribe of grasses to which it belongs, 
majy be said to be tropical. South Asiatic, Malayan, Polynesian, Austra- 
lasian, and American. We possess in this fact a reason why the state* 
ments of writers, who would extend the Indian wild habitat of Otyaa into 
the upper drier tracts of the Peninsula, and even across the great moun- 
tmn chain on its north into Central Asia, should be accepted with cau- 
tion. There are several allied grasses which often occur in rice^fielda and 
natural swamps, which the wnter has found to be sometimes designated 
** wild not/* These yield edible grains which undoubtedly resemlue rice, 
though botanically they are quite distinct. The most fniitnil cause of mis- 
leading statements as to the occurrenceol wild rice proceeds, however, from 
the fact already mentioned, ois., that the aquatic inferior forms of Oryaa 
■athm manifest great facility in becoming naturalised wherever favourable 
circumstances are offered. » Of this nature very probably are the wild rices 
of certain authors on Panjib and Kashmir Agriculture. The writer has, 
however, seen samples of rice, stated to be quite wild, which were collected 

S r Dr. Q*ICIng in Central India, and by Mr. d. f. Duthle in Aligarh in the 
orth-West Provinces and on Mount Abu in Rijputana. At Aximghar, 
wild Hoe is reported to bear the name of fennt. Roxburgh gives the 
name wrf, as used by the Telegu people to denote the cultivated sorts of 
rice collectively, nrlu, the gram m husk, ag^ f«in, the grain after being 
husked, that is to say, ** Rice.’’ The wild plant, he infonns usi, is called 
by the Jelfgus mwari. In passing it may be remarked that Roxburgh 
giv^^ffffff, ahdnya, and vrihi as the Sanskrit names for rice, but the first 
mentioned does not appear in any of the modern dictionaries and is prob- 
aUy a Coromandel supposed Sanskrit word 

MoodeenI Sheriff says the plant is known to the Tamil people as 
bearing the Sanskrit name iandalam. In dictionaries tanonu occurs. In 
Mahratta nee is known as tdnddla, and wild rice, as already remarked, is 
at Axhnghar called Unni, Sir Walter Elliot (an author who carries 
great weight in matters connected with the Telegu country) gives eotu 
matistaratu, and erra jilama vadlu ay its Telegu names. He speaks of 
wild rice under the name of neeari dhdnjMmu (a name which, lilce many 
others used^ the educated people of India, is directly traceable to the 
Sanskrit). The word aWfi in Tamil denotes * husked rice,’ in Malayal the 
field crop is arf and in Ksnarese, akki. The field crop in Tamil is shdH, 
aeword used almost throughout India (fri>m Assam to the Panjib and 
Kashmir) to denote a special class of rices. 

In Burma, rice is known asjdii ortthba. la China, tan is the general 
term, when husked it is and ghittnous* rfee is ns. In the tract of 
country between China and India, inhabited^ by warlike, antagonistic 
tribes who until recently had little or no defUings with each other and 
mostly speak monosyllabic languages, rice beats many undoubted abori- 
ginal names. Thus, for example, in the GaroTIills it is generdly desig- 
nated mf (a word which may be identical with the Chinese). In the Naga 
Hills the two chief crops are known as kni and ihedi or ehedu fh® 
Khisia Hills the collective name for rice ismt^kyba (a “males,** or “the 
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ondkyba, ** rice**). Rumphius tells us that the Malay name for the field 
crop is faJi (a word anglicised in modern books into "Paddy”), that the 
grain is^ar and when cooked nasji. In Malabar, he says, nee is known 
as ffslip in the Celebes as pare, in Java as bras, and in Amboyna as hala. 
Throughout the area of the South Asiatic supposed wild habitat (from 
Madras to Cochin-China), an extensive series of undoubted indigenous 
names occur, not only for each form of the cultivated rice, but for every 

, . 4 - 


separate name. It would expand the present article too much to attempt 
to give numerous examples of this redundancy. Rumphius cites its occur- 
rence in the various languages of the Malayan countries, and in Bengal, 
every district almost has a complete vocabulary of such names and terms. 
Thus opening Sir W. W. Hunteris Statistical Account tf Bengal by chance, 
in Vol. VlL, page 71, the names in Maldah are found and at 238 in Rang- 
pur. These may be exhibited by way of illustration : 


Parts indicated by names. 


1 be seed 

Plants a foet high and ready for trans- 
planting «••••• 
Plants throwing out ears • 

When the ears nave appeared 
When the substance or as it is called 
the milk has formed in the grain 
When the grain it ripening . 

When lea^ for reaping • 

Unhnshed rice 

Hnsked rios . . • • . 

Husk .«••••• 

Husked after being boiled . 

Hosimd after beiog simply soaked in 
water ...... 

Husked after beiog ripened in the 
sun «•«... 
Fragments ^ rice broken in husking . 

Bimrarico 

Boiled, then parched io flat pieces 
Riee soaked boiled, dried and hnsked, 
afterwards blown out by cooking in 

hot sand 

Ricohusksdm boated sand, the husk 
coming off natnrally as the grain ex- 

Mnds 

Cakes from rice floor • . . . 

Spiriti from rice 

Rme boor 

Liffoor mide of rico boiled with milk, 
sugar, ghL and spices 
Rioe mixed in water and left over night- 
fall till it becomes sour 


MaUah. 

Rangpur. ^ 

Bihan. 

Bij or bickhdn. 

Phil. 

Camhhar, 

Philan. 

Neockd bUkkdn. 
Kanck tkor. 
Pkuldn. 

Dudki-kkotan. 

DfUn. 

Pakkd Dhin. 
Dkin. 

Ckmul. 

Jut. 

Dudk bkara. 
KiUpakd. 

Purd pakd. 

Dkin. 

Chdul. 

Jut. 

Utknd cl\dul. 

Ared, 


Bkdl. 

Ckird. 

1: 

Mur*. 

Muri. 

Kkdi. 

Pitktak. 

Dkdnimmd. 

Packwdi. 

Khdi or Idi. 

Pithd. 

Denemad. 

Packwdi. 

s 

Paramonna. 

Pantha bhdt. 


NeiMtIbr 


Thu idiove by no means rcprc»e’>*x all the terms in us«', since these 


ripe, pakneu In Burma rice m husk is saha, husk^ rice, tsattf ai^ when 
cooked, famin. Wild rice Is known as nai-saha or saha^yatngf the | 
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rice deprived of hutk* ascribed to a root on*, to separate. It is quite pos- 
sible that Southern India was the original seat of rice cultivation. Rox- 
burgh (Flare indict, Ii.% soo) says that a wild rice» known as newiri by the 
Tellnga people* gfrows abundantly about the lakes of the Northern Circars> 
and lie considers this to be the on^inal plant. It is possible that the Ara- 
bic si-rasa (srrtraa) from which the Spaniards directly take their word 
srrsa* may have been tal^n also directly from the Dravidian term. But 
it is hardly possible that opu^a can have had that origin. The knowledge 
of rice apparently came to Greece from the expedition of Alexander, 
and the mention of by Theophrastus, which appears to be the 

oldest* probably dates almost from the life-time of Alexander (d. B.C 
323 ). AHetObulue* whose accurate account is quoted by Strabo, was 
a com^nion of Alexander's expedition, but seems to have written later 
than Theophrastue. The term a as probably acquired on the Oxus, or 
in the Pan jab. And though no Sanskrit word for rice is nearer op 
than erlAf* the verv common exchange of aspirate and sibilant might 
easily give a form (ike vrist or hr(si (Comp. hind4, sindu, &c.) in the 
dialects west of India. Tho*igh no such exact turm seems to have been 
produced from old Persian* we have further indications of it in the Pushtu, 
Which’ ftaverty writes* grain of ric^* p/., * rice' ^ wVi- 

the former close to Oiyza. The same writer gives in Barakar (one 
of the unculdyated languages of the Kabul country, spoken by a * Tajik ’ 
tribe settled in Logar* south of Kabul* and also at Kanigoram in the 
Wasiri country) the word for rice as wWrea, a very close approximation 
again to Oiysa* The earns word is, indeed, given by Leech, in an earlier 
vocabulary, largdy coincident with the former, as rizza. The modern 
Persian woid for husked rice is hirinj and Armenian brinz, A nasal form, 
deviating further from the hypothetical hrUi or vrisi, but still probably 
the same in origin* is found among other languages of the Hindd Kush 
tribes, #./.* Bwrishkt (Khajuna of Leitnar), bron ; Shina (of Gilgit), 
briikn i Khowar of the Chitral valley ( Amiyah of Leitnar), grinj^ 

The area of wild rice* corresponding to that in which urf or ar{ and 
Other such names are us^ (and that too in the most diversified abcyiginal 
languages) leads naturally to the supposition that in I* J* i rice cultivation 
may have spread from there all over the rest of the linsula and ulti- 
mately across the Himalaya. This diffusion of the kno\ .edge of so valu- 
able'a crop seems, as DeCandolle suggests, to have taken place even 
prior to the Aryan invasion, and it may be adde'* that the aboriginal 
names for the wild plant would in that case most probably have accom- 
panied its cultivation until they gradually became absorbed in the more 
cultured tongues, some of them* being even fused into the earnest Sanskrit 
conceptions. Considerable light w’ould be thrown on this subject by a care- 
ful search in Sanskrit literature with the view of establishing the relative 
ages of the Sanskrit terms, as, for example, when they came to be unmig 
takably assigned to this grain. Rice is not likely, however, to hay* 
known to the Sanskrit authors much before the date of the later Vedas, and, 
as already remarked, the names used in Upper India for the plant and 
the grain are mostly derivative, many of them of Sanskrit ongin. 

The redundancy in names that exists within the area of wild habitat 
(and which is by no imeans so comprsVensive outside that area) seemed to 
support the general conclusion. In order, however, to obtain some informa- 
tion on this subject, drawn from Persian and Arabic literature, the writer 

H18T0BT. 

•y. b Rm«rty’« mod* of expvMinc th. touod of Fionchy. itenerally rendered in 
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addreeeed a letter to Mr. O. <1. Lyall (Secretary to the Government of 
India in the Home Department j* a well knqwn Aramc scholar. Mr. Lyall's 
reflky is so lull of interest, in linking together the various theories and opi« 
ntons which have been briefly reviewed above, that the liberty may here 
be taken of quoting some of its more instructive passages : — 

** There can be no doubt that the Arabic names for rice are not derived 
from the Tamil ariii. Rice cannot be considered a crop of the Arabian 
peninsula— that is. of the people to whom the Arabic language properly 
Detongs. It is indeed now grown in the lowlands along the western shores 
of the Persian Gulf, and possibly in Yemen» but is S recent introdu^ion 
there. The great tract in which tfm Arabs first became acquainted with it 
is beyond the ooundaries of Arabia, via » Babylonia and the tract between 
the Upper Euphrates and Tigris. The Arabian names for rice sutaruMg, 
uwuMB^ urM, uruBt aruB, druB, ruBB, and runB, the last a form used by a 
tribe called 'Abd-al-kais. settled in *Omdn and Bahrain. The last form 
pmnts to the double bb in the other forms being a substitute for na. The 
Aramaic form in use in Babylonia was uruBMd or aruBBd% evidently the 
original of the Greek It kere, and not in Bactriana. that the 

Greeks first became acquainted with the grain and the name. The Aramaic 
name was evidently borrowed from the Persian. 1 am not aware of any 
example in old Persian literature of the original of the modern form btnni , 
but the Arabo- Aramaic forms clearly point to virittBt or virinBa as this 
orimnal. This is confirmed by the Armenian Mhb, the Pushtu •mriBha, 
and the Khowar grinj {g inituu pointing to an older w). 

** Now virinBt is exactly the equivalent we should expei^ of the Sans- 
krit Bfthu H in Sanskrit regularly appears as a in old Persian (iahasrasz 
huanra ; kima^zmimB ; hriaayassBireda^ But Perrian words contain- 
ing B corresponding to Sanskrit k are not loan*words from Sanskrit, but 
words. They point to the time when the two branches of the Aryan 
race dwelt together and respectively developed their phonetic peimlianties 
from a pTMaisting original tongue common to both. It is certain, there- 
fore. tirom a comparison of tdrtnBt and or/At. that the Persians did not 
boBTOw the cultivation of rice from India, but that that cultivation existed 
in the tract where the two races dwelt together, before the Indo-Aryans 
descended to the plains of the PanjAb or the Perso-Aryans occupied 
Aii^ana or Erin, if Uiis tract was Bactriana. which Strabo mentions as a 
great rice country, the name may have originated there. It seems perfectly 
clear that it cannot have onginated within India, or.be connected with any 
Tamil name now current.* otnnai. is the parent of the Semitic names 

and also of the Greek ijsvta, which was borrowed from the Aramaic of 
Babylonia ; through fyvl^a » is also the parent of all the European names 
except the Spanish, which is taken direct from Arabic.** 

in a suDsequent letter Mr. Lyall wrote to the Editor "1 re- 
oentlv came across an interesting article on rice by Victor Hehn* m 
^ which he mentions a much older word thein for rice, ofs.* 
iprof, used by Sophocles. Now while is» as I have shown, derived 
from the Aramaic form of the word. ipMri iw e^ently Persian, and equi- 
valent to the hypothetical viri*9Bi or virtnaop bf which we have no literary 
« example in that language. In Sophocles* tidse, I need hardly observe, tr^ 
Greeks had much diiect intercourse with, amf knowledge of. the Peimans 
It will thus be* seen that botanical and 'philological evideiKe do not 
entirely agree. If the old Persian word, from which the Arabic. GrccK, 
and B^pean names are taken, is not derivdbte from the Sanskrit, but 
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cogfiurtc with it» rice cultivetion might be supposed to have proceeded 
from the original home of the Aryan race. If this be supposed to have 
heen anywtee in Central Asia, it is practically impossible to believe 
that the wild plant could ever have heen found there. But there is no 
evidence which goes to show, that its cultivation in Southern Ana was 
not so ancient as to have allowed of its diffusion into the Aryan home at 
a period prior to tim division of that great branch of the human family. 
Indeed, the chief objection to this hypothesis is the fact that so valuable a 
plant is not pointedly alluded to in the earliest Vedas. But even that 
difficulty is not serious, since a pastoral people, like the early Aryan 
invatos. may not have appreciated its importance until they became 
localised ami took to agricultural pursuits. In concluding this bnef sketch 
of the main ideas r^arding the early history of rice culture, it may be 
repeated that the chteT wild habitat of the plant is. roughly speaking, from 
Southern India to Cochin China. That belt of land has often vast marshy 
expanses with low intervening niountains. possesses a tropical climate, as 
also strong periodic seasons of rainfall ; inundatidns suitable for the growth 
of rice are therefore of annual recurrence. Its cultivation appears to 
have spread from thence eastward to China, perhaps 3000 years before 
the Christian era. and at perhaps a slightly more recent date, westward 
and northward, throughout India to Persia and Arabia and ultimately to 
Egypt and Europe, An enlightened people like the Chinese might be 
supposed to have more readily realised the importance of rice cultivation 
than would the aboriginal tribes on the hills and swamps of Lower India, 
where a sufficiently abundant supply for their wants could be gathered 
from the wild plant. This assumption is practically justified by the fact 
that the aboriginal tribes of Australia have continued satisfied to the pre- 
sent day with thdr wild rice (which they designated kineyah), and have 
never thought of its cultivation, nor indeed of the cultivation of any plant. 


RIST0R7. 


CULTIVATION OF RICE. 


Some few years ago, it was currently stated that Rice was the staple 
food of the people of India. This is true of Bengal, and perhaps of 
Madras and Burma, but taking the people of India as a whole, millets and 
puls^ collectively might, with a greater approximation to accuracy, 
TO given as the chief food materials. In many of India rice 

is, indeed, as much a luxury as wheat is in others, and even in rice-pro- 
ducing countries the poor have often to eke out subsistence by greatl) 
supplementing rice diet with other coarser and l^ss expensive articles. 
In the Returns of Agricultural Statistics of British India for 1888-89* 
(exclusive of Bengal) it is shown that the total land still available for 
cultivation amounts to 89,814481 acres^ with 45,524,640 acres under 
forests,* 117^80,9^ acres not available for cultivation,* and 134,653,065 
acres cropped^ with an additional area of yield of 14,158,424 cropped more 
than onc^. Of this cultivated (surveyed) area 26,8 » 0,806 acres wq;c 
found to be under ri^. As pointed out, however, these figures do not 
include Bengal, the richest agricultural province in India, but of which 
unfortunately* no actual survey has as yet been mnde. This is the more 
to be regretted, since Bengal is India’s chief rice-field. Some idea of the 
v^ importance of Bengal may be derived from the folk* wing passage 
taken from the Administration Rep irt for 1882-8^ (p. i2> " The dis- 
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I ?*•><* tki* was in ty|M tbn Kdifor has received the return*! for 1 he 

foHnwin|r are the figures now published 93.^54*7^ ; * 47.a3<'.7t»3 ; ' 7>434.9W J 

136,168,899; » 13,921,673 ; and 27,866,447. 
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dually diminale the errors snd difficulties that have rendered it hitherto im- CULTIVATIOII 

posaibie to furnM trustimtW statistics for Bengal* Through the courtesy 

of Mr. M. Flnucans (the D**rector of the Department) the author has Area of files 

been furnished with advance copies of these forecasts^ as also with valuable ^ 

notes and siyrgestions bmuring on the subjeei of rice culture in Bengal 

Taking the Imecast for i8^ of ^ Winter Rice, the returns compiled show 

the total area of the sub-di visions comprising Bengal to have been 97,8 1 7,600 

acres, the proportion cultivated to have been S5,407»3fk> acres, and the 

share of that cultivated area held by winter, t.s , dman, rice to have been 

33 ta 94,730 acres. The crop which followed, e«>., the hhadoi of 1890, may 

be here discussed. The forecast showed the total area under dm and other 

forms of rice, jute, sesamnm, hemp indigo, certain pulses and maize. 

&c., to have been 14,593,280 acres. This practically amounts to the state 

ment that a little less than 36|‘per cent, of the cultivated area of Bengal 

is twice cropped. Mr. Finucane is of opinion that the proportion of 

bhadoi which actually yields rice is perhaps about 25 per cent, of the area 

<rf winter rice. Accepting that figure as approximately correct we thus 

learn that Bengal, during a period of la months (for which returns o* 41 , 618,560 

both winter and bhadoi crops exist), had a 1,618,560 acres devoted to rice. aeres, 

A comparison of these figures with those given above will reveal the fact 
that the Famine Commission’s Report was framed on more trusta orthy 
data than the Commissioners themselves gave assurance to. The 
want of a definite survey has compelled statisticians to publish returns 
connected with Bengal as the merest generalisatic ns. The writer has, 
however, found, in connection with articles of Bengal commerce, that 
these so-calUd generalisations agree very closely with commercial statistics 
which are compiled from sources altogether independent of Government 
He has thus been induced, from time to time, to place a much greater 
degree of dependence on Bengal statistics, than the officials responsible 
for their preparation, would, from their guarded language, authorise. In 
the case of rice it is evident that the present returns snow a relative expan- 
sion in each particular which is explicable by the lapse of years since 
the date of Mr. A. P. MacOonnell's exertions to furnish tne Famine 
Commissioners with details regarding the Food-grain Supply of Behar 
and Bengal. 

Acceptin.4, therefore, the above Bengal rice area as correct, the total for Total Indian 
all India last year would have been 68,429,366 acres. This will be seen 
to be about 10 million acres less than the total area returned in the aer^ 
Agricultural Statistics as having been, during the same period, devoted to 
" Other Food Grains. " But the millets and pulses which are grown in 
Bengal would, to allow of actual comparison, have to be added to the 
area of Other Food Grains,” shown above, before a comparison could be 
drawn regarding the importance of rice versus millets & pulses to the 
people of India, and an even larger and more important correct ion would Value of 
nave to be made for the rice and wheat which is exported to foreign Rleeto other 
countries. The export trade in cereals and pulses is of necessity drawr> 
frotn the surplus over local demand, but a careful examination of the trade 
shows a large cultivation of cereals exclusively intended for the foreign 
markets and thereby manifests an increased importance to the people of 
India in a mixed diet of millets and pulses. Even, however, after all 
deductions have been made, rice occupies the foremost place amongst the 
food crops of India, as it takes up nearly three time^ the area devoted to 
wheat and twice that which yields millets if taken as distinct from pulses. 

But this conclusion after all is only what might have been expected, 
since by extending the enquiry to embrace China, Australia, America, and 
the West Indies, rice is found to be the most valuable (single) cereal of 
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all, for considerably more than half the human family depend upon it as 
their staple article of diel« 

The following table exhibits the relative importance of rice, wheat, and 
other food«grains n the surveyed areas of India 


Pages 

where 

further 

details 

occur. 

PaoviMCBf, 

Acres of 
rice. 

Acres of 
wheat. 

Acres of Other 
Food-grains 

oats, millets, 
& pulses). 

1. 523 

iH-.IU 

IV. 602 

V. 60J 

VI. 614 

VII. (S25 

VIII. 637 
IX. 632 

Bengal 

Madras. .... 

Bombay (including Sind) 
N.-W. Provinces . . ^ . 

Oudh . • . • * • 

Panjib .... 

Central Provinces 

J Upper Burma 

1 Lower Burma 

Assam 

Berar 

Coorg 

Ajmfr-Merwara • 

Pargasa of Manpur (Central 
India) . . 

Totai. 

No statistics. 
6,385,806 
3,339,198 

4 « 338>923 

3,4391228 

690,565 

3,785*566 

1*605.936 

4*067,606 

1,262,791 

19,840 

74*499 

758 

90 

No statistics. 
20,360 
3,313,930 
3 * 479*279 
1*489*921 
7 * 37 '*977 
3 . 53 i» 94 i 

9*548 

2,831 

No statistics. 
13*927*269 
17*823,577 

17 * 652,358 

6*4^*384 

i», 787,458 

1,186,486 

49*790 

61,665 

2,878^360 

1,611 

163,394 

2*254 

36,810,806 

19,170,013 

76,178,935 


It will thus be seen that, after Bengal, of the other provinces, Madras, 
the North-West Provinces, I-,ower Burma, and the Central Provinces (in 
the order named) are the chief rice^producing regions, but it may safely 
be conjectured that Bengal possesses very neany twice as much rice lands 
as all the rest of India taken collectively. ^ 

The Report of the Famine Commission (with the special publications 
which it originated) possesses by far the most valuable data regarding the 
food-supply of the j^ople of India. That publication has already been 
placed under liberal contribution in the above remarks, but a further passage 
may be here given regarding the relative consumption of rice as compared 
with othtr fo^ substances. The total population of India (dealt with in the 
Report) is given as 181,350,000, the total acreage, under food crops, as 
166,250,000, the outturn of food as 51,530,000 tons, and the requirements of 
India as 47,165,000 tons, thus leaving a surplus for export, or for the more 
luxurious consumption of the rich, of 5,165,000 tons. Another part of the 
report, dealing with a slightly different population (vrs., 191 millions), 
shows 67 millions as eating rice. Commenting on the subject of the 
staple food of the people of India the Commissioners say :— •* In the Pun- 
jab, the North-West Provinces and Oudh, in Behar ana the northern part 
0of the Central Provinces, and in Guzerdt, the poorer classes live on the mil- 
lets grown in the rains, and on barley and gratp ; the richer classes eat 
principally wheat and rice. In Bengal proper and Orissa, and the east^n 
portion 01 Central India, rice is the principal food, the coarse, early rice 
Deing mainly taken by the poor, the finer, lat# rice by the rich. In the 
South or Mahratta-speaking part of the Central Provinces, in Berar, in 
the Bombay-Deccan, and tne northern part -jf Madras, the two large 
millets ijovtdr and bdjra) form the principal food, the Brahniins gene- 
rally living on imported rice and wheat. In Mysore the ordinary food 
j$ the small millet, tdgi. In the southern part of Madras and west- 
ern districts of Bombay rice is chiefly consumed, though there is also a 
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good deal of millet grown and eaten. All classes mix pulses with their 
foody the nitrogenous matter which is found in the pulses supplying an in- 
gredient of which little exists in the cereal grains, and which is necessary 
tor the proper nutrition of persons who rarely eat meat/* 

In the following pages a somewhat extensive series of potations will 
be found grouped under the provinces to which they refer. The writer has 
found the available material on rice cultivation too imperfect and often 
almost so contradictory as to not allow of his writing a separate provincial 
article. The preferat3le course, as it seemed to him, has been followed, vie., 
of allowing district writers to speak for themselves, even though this has 
involved a certain amount of repetition. 

I.-CULTIVATION IN BENGAL. 

References.— at n Supply oj Behar Bengal, by A. P. MacDon-- 
nell ; Cultivation of Rice in Bernal by C. B, Clarke, Kew Bulletin, Dec. 
i88H,pp. 284-2gr ; Report on Agrteuliute of Lohardi^a,by B. C. Basu ; 
Report on Agriculture of Dacca, by A. C. Sen ; A gri. •Horticultural Society 
of India I Trans. ll.\88, 231-244; IV., 79-82, too, /or, //J, 1 20-124; V., 
3A, / VL, 239, 246, Pro. 8; Mil., 107, 108, 160, i6r, 4J0; II., Sel. 500, 

S03; IV., 104; Sel., 148; VI., Pro. 7/ ; VIII., 81-88, 178-181, Pro. 29, /^< 5 ; 
XII., tog. Pro. (1862), 8f 9 0^64)$ 47 ; XIV., 273-283. New Series, II „ 
24-go, W2-i3At t77-tgo, Sel., 8-12 ; III., Set., 5, 6, Pro. 5 ; IV., Pro., 6, 27 ; 
Grierson, Behar Peasant 7.ife, 215-223 ; Westland, Report Jessore Dis- 
trict , Suggestions on Cultivation 6f Introduction of Useful Plants in 
hidia by H. H. Spry, i33: Buchanan-Hamilton, Statistical Aicount of 
Dinagepore ; Reports of the Director of Land Records and Agriculture ; 
General Administration Reports ^ the Provinces ; Forecasts of Crops in 
Bengal; Statistical Account bv Sir W. IV. Hunter: Vols. i.{24-Par- 
gana:), 1 34-188, 324325; (Nadiya), 33t^3f ^8-fg; {Jesscr) 184, 242, 
247 i III. {Midnapur), sfl, 79-^3 ; 264, 329-33 f* 34^ ; IV. KBurd- 

wan), 69-70; {Bankura), 24S-246 ; (Btrbhum), 845-346, 850, 3S4; V- 
(Dacca), 25, 82-83, 90-9 f : (Bakargdnj), 171 ,202-205 ; (Faridpur), 276, 
296-JoS; (Maimansingh), 890, 4T9-47f ; (Chittagong Hill Tracts), 71, 
74; (Chittagong), 160-161; VII. (Maldah), 70-72, 74, 92 ; (Rungpur), 
234-240 ; VIII. (Rajshahi), 5x8-59; (^ogra), 208-209,- IX. (Murshid- 
abad), 99-104 ; (Pabna), 3oi-302 ; X. (Darjiling), 92-95 ; (Jalpaiguri), 271. 
273; (huch Behar), 279-882; XI. (Palna), 109-111; (Saranf, 274-276; 
XII. (Gaya), 82-84 ; (ShdhAbad), 168, 230-233; XIII. (Tirhut), 28, 81-82 ; 
(Champaran), 228, ^0-261, 291 ; XIV. (Bhdgalpur), 116-118: (Santal 
Parganas), 270, 335-837 ; XV. (Monghyr), 83, 90-91 ; (Purniah). 281-286, 
293; XVI. (Haearibdgh), go ioi ; {Lokdrdaga), 837, 338-840 ; XVII. 
(Singbhum), 79-80 ; (Bonai State, Chutia Nagpur), 176-177 : (Taihpur 
State), 208; (Manbhum), 310-312 ; X VIII. (Cuttack), 58, 99-192 ; (Balasor), 
263,289-291 ; XIX. (Puri), 93-95; Orissa Gaoetteer : Vol. I., 146-147 (rice 
consecrated into holy food before the idol at the temple of Jagannath at 
Puri); Prices of rice during and since the 14th century, 327 ; Vol. II., 
Kandh betrothal teremo^iy^rice carried by the bridegroom's father, 82, 
adopted into Hinduism as Rdkshasa marriage (a ceremony derived from 
the aboriginal tribes) ; name of child determined by manner grams of 
rice fall to the bottom of water, 81 ; Appendix, 14-iS ; 36, 44’46, 50 (soils 
suited to rice) ; 5/ (rice blights) ; the poor who live on a daily mess of 
rice only, most liable to elephantiasis, 65, also cutaneous diseases, 65 ; 
the Kol swears bv touching cooked rice, 77 ; rice cultivation, 80, 96 ; Hce 
cultivation in Cuttack, 180-133 ! area under rice, and yield, 185. 

Area under, and Traffic in. Rice. 

According to the review of the figures of rice area in Bengal given 
above, there were last year 33^294,720 acres under winter or aman rice and 
approximately 8,323,8^0 acres under Bhadoi (the dus, boro, and other 
minor crppsof the grain), 'fhese figures thus show a total area producing 
rice of plose on 42 million acres. 

One of the earliest.allustons to the Bengal traffic (on the part of Euro- 
peans) is that given by John Huyghen van Linschoten, whose journal was 
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PP- 585-^588.^ 
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pp. 588-^600. 
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pp. 600-^601. 
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pp. 6ot-~-6i4. 
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pp. 614^622. 
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published tn 1596. ** The country/* he says» is most plentiful of necessa^ 
victuals, specially rice, for that there is moregof it [in that country^ than in 
all the East, for they do yearly lade divers shippes [therewith], which come 
thether from all places, and there is never any want thereof, and^ all other 
things in like sort, and so good and cheape that it were incredible to de- 
clare.’* This Bengal traffic which has certainly been of vast importance 
for more than 300 years may be examined according to four separate sets 
of records — (1) Internal or carried by road, rail, and river; (a) Trans- 
frontier ; (3) Coastwise (that is, dealings between one Bengal port and 
another or between Bengal and other Indian ports); and (4) Foreign 
Trade. 

(i) Internal Tradb op Bengal —While fairly accurate statistics 
exist for the rail>borne and chief river traffic from district to district within 
Bengal and from and to other provinces, little or no information exists 
regarding the road traffic of the province as a whole, though a good deal is 
known of the supplies carrii'd along the roads into the chief cities. A large 
margin must, however, be allowed for this defect since there can be no 
doubt but that the seaports drain supplies by small country-boats down 
minor rivers and by carts along the roads, and the amounts thus carried 
escape registration. But accepting the published figures of railway, river, 
and road trade as approximately conveying an idea of the Bengal Internal 
I'rade in rice, the following balance sheet may be given of the chief transac- 
tions dividing rice as is customary into *• Unhusked ” and “ Husked ” 
Balance sheet the Rice Trade of Bengal treating the City of Calcutta as 
a foreign country with which the Province has transactions. 


Kinds of Rice. 

Gross Imports. 

Gross Exports. 

Unhusked (--Paddy) , 

Husked ( — Rice) 

: ; : 

Mds. 

w 1.^4.469 
9,35,116 

Mds. 

14,11.407 

i, 53 , 22 , 29 o 


Total 

20,99,585 

1,67,33,697 


Deduct Imports 

20.99,585 

Net Exports from Ihe Province tc Calcutta and to other Provinces 

1,46,34,112 


Of the Provinces which supplied Bengal with paddy and rice along 
internal routes, Assam, in the year under consideration (idSS^Sg), was the 
most important The returns from which the above balance sheet has 
been compiled show Assam to have supplied Bengal with 7,34,169 maunds 
paddy and 5,37,793 maunds rice. Of the Provinces to which Bengal ex- 
ported, the most important are the North-West & Oudh, which took 
8,29,39^ maunds of rice, and Assam which got 3,35,324 maunds. But of 

S urse by far the most important outlet for Bengal paddy and rice is to 
e capital. Calcutta with its large population Is not only a great con- 
suming centre for rice, but being the cnidf emporiuin in the foreign export 
trade, it naturally drains by rail, road, and river large supplies from the 
province of Bengal and smaller quantities from beyond the province. The 
returns here dealt with, show Calcutta to have obtained from Bengal 
13*95»^*7 maunds pad^ and 1,39,62,982 ntRundE rice, with smaller quan- 
tities from Assam (1,660 maunds paddy and 53,324 maunds rice), from the 
North-West Provinces & Oudh (2,843 maunds rice), and from the Panjdb 
(84 maunds rice). Calcutta exported also small quantities to Bengal and 
other provinces, but these have been provided tot in the above balance 
sheet, which show's the net exports from the* province. A critical examine- 
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tion of the rail and river trade shows Bengal Province to have had in 
i888-8g a net export, by internal routes to other provinces, of 71,858 
maunds and Calcutta a net import from all sources by these routes of 
i*4-5»70.o 24 maunds. 

The chief river marts in the Calcutta trade are Backergunge & 
Sahebgun^, 16,73,363 maunds; Midnapore, 13«SQ«473; Jhalokati, 
648,105; Uinagepore, 4.39.661; Hooghly, 3,36,04 q ; Barr isil, 3,03,763 ; 
and some 16 other marts each with between two and a half and one lakh 
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In 
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of maunds traffic. The chief marts tapped by inland steamers are Midna- 
pore, Kutwa, Kulna, Ghattal, and Santipore. The road traffic is almost 
exclusively from the 24-Parganahs. Burdwan is the largest exporting 
district which employs the railway to convey its surplus to Calcutta. In 
the year under notice, it exported 3 1,6 11 maunds, was followed by Bhul- 
pore with 3,63,303, and other stations with smaller amounts. Along the 
course of the Eastern Bengal State Railway, Bogra furnished the largest 
supplies. 

It may, perhaps, be here pointed out that an error is involved in totalising Murigd^d 
the weights of husked and unhusked grain, since a loss in weight would mee, 
necessarily occur on the paddy being husked— -a loss of one maund reduced 
to 25 suers. It was, however, jdeemed a more instructive course to allow of 
this error than to reduce all weights to that of husked grain, since in India 
it seems probable the interchange of unhusked rice is largely to meet the 
supply of seed. At all events, the traffic in paddy (s.unhusked) is very 
much smaller than in rice. 


(2) Trans-frontier Land Trade of Bengal.— The following may LandTrade, 
be given as the transactions across the land frontier of Bengal in paddy BQO 
and rice 


Kinds of Rice. | 

Gross Imports. 

Gross Exports. 

Unhiisked (.-Paddy) • • . • 

Husked (wRice) 

• 

Mds. 

6,50.703 

3,88,278 

Mds. 

22,835 

24,691 

Total 

• 

10,38,981 

47p5* 

Deduct Exports 

• 

47.536 


Net Imports 

• 

9.9t.455 



It will thus be seen that the province obtained a net import in its favour 
of 9,91,455 maunds. The chief countries with which these transactions 
were m^^e were, as is usually the case, Nepil, Sikkim, and Bhutin, b\tt 
the imports came entirely from Nepdl. 

' (3) The Coastwise Traffic of Bengal. — The experience gained in 
connection with all other commercial articles is no less true of rice, namely, 
that it is extremely difficult to give a tabular statement for a require 
period of the intra-portal transactions within the province and the inter- 
provincial exchanges, by sea « along the coast of In^ia. The imports by 
one port ajre to a large extent the exports from another, but the period 
of record closes necessarily with a large proportion of the exports at sea 
and therefore not included as imports. The finat destination of a cargo 
may also, and frequently is, altered by telegraphic instructions, so that 
what has been recorded as an elport destined for one port, actually appears 
in the receipts of another. Allowing for these errors the following iMlance 
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sheet may be given of the Bengal coastwise transactions in paddy and rice 
for the year 1888-89 : — ^ 
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Kinds of Rice. Gross Imports. Gross Exp orts. 

Mds. Mds. 

Unhusked (* Pdddy) 25,716 J>36»249 

Husked (— Rice) 5*83*805 _ _$Z*i?l333 

Total . 6,09*521 60,54*582 

Deduct Impoits . 6,09,521 

Net Exports . 54*45» o6i 

(or in cwt. . 3*889,329) 

Of the imports of rice in husk 22,871 maunds came from British ports 
within the province, and of husked nee the major portion was received also 
from British ports within the province, namely, 5,49,710 maunds, Burma 
having supplied only 34,0^ maunds. The bulk of these imports were 
deriv^ from Balasore and CThittagong and were taken by the port town 
of Calcutta. Of the exports of rice in husk Madras took 2,98,418 maunds, 
and of the husked nee Bombay imported 34,17,891 maunds, Madras 
having stood as the next important recipient of Bengal husked rice, vie.^ 
>3*56,086 maunds, while the greater part of the balance was shown as 
intra-portal transactions within the province. But analysing these figures 
more fully by removing from consideration the pure!) intra-provincial 
transactions, it is seen that Bengal had a net export of husked and un- 
husked nee of 54,45,5x4 maunds, and that the share of that trade taken by 
the port town (Calcutta) amounted to 40,85,732 maunds or 2,918,380 cwts. 

(4) Foreign Trade of Bengal in Kice. — Under this heading is 
recorded the Bengal transactions with foreign countries. Following the 
system pursued above a balance sheet of this trade may be given ; — 


* Kinds of Kice. 


Gro<is Imports. 

Gross Exports. 

Unhuskcd(-> Padd)) 

Husked (* Rice) 

• 

Mds. 

NiL 

75 

.r:^i 

S moo 
o' 

1 "1 


Total 

75 1 

1 _ 1^,401485 


Chur or flattened rice 
IOT%L 
Deduct Importb 
Net Exports 
(or in cwt. 


5.583 

90,46,068 
75 

90,45.903^ 

6,461,423) 
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The share taken in these foreign transactions by Calcutta amounted to 
81,37,232 maunds, or 5 ,b 12,309 cwt. 

* Now, if we add together the net foreign exports by sea, the net coast- 
w ise exports to other provinces, and the net exports to other provinces by 
rail, road, and river less the net trans-frontier imports, w'e shall obtain an 
approximate conception of the amount of rice which Iclt Bengal during the 
year 1888-89 


Net foreign exports . . . # , ^ . 

Net coastwise exports ... . . 

Netrail and river exports 

Less trans-frontier net hnports .... 

Grand total of net exports Worn Bengal 


Mds. 

90,45,993 

54*45,5*4 

1,45,63,365 

- 0 .^ 1*455 
i,35*7»,9>o 
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But the rail and nver-borne trade into Calcutta must have mainl> 
afforded the supply from which both the people of the city and us suburbs 
(say, 684,658 souls) obtainld their rice as also met the sales in which (he 
foreign and coastwise transactions were made, that is to say, that portion 
of the Bengal foreign and coasti\ ise trade which actually took place from 
Calcutta. Making, therefore, the correction for the other than Calcutta 
internal, coastvi ise, and foreign rice trade of Bengal, the following may be 
given as the actii il share taken by Calcutta * — 



Routes i 

Imports 

Exports 



Mds 

Mds 

Internal 

f(«) 1 

1 «3.9t>.69t 1 

i 4.«9.'27 

•l<i) .1 

' i, 40*«9»233 I 

1 4.26,775 

Coastwise 


, 25/'97 1 

1 35.138 

• * • • \ (b) 

S."4»994 

46.5 *.284 

Foreign 

(ia) 1 

Ntl 

1 52,032 

. . . ] ib) 1 


80,78,891 


lie) 1 

1 Ntl 

5.471 


1 OTAI . 1 

1 1,60,16,664 

1,36 69,618 


1 

1 

The balance here 


Deduct exports 

* 1,36 69,618 

shown as a net 




import 15 the 
amount avail- 


1 

1 

1 1 

able for local 
consumption or 


Net Imports 

23.47.045 

1 

1 

' about fihs of a 

1 seer per head 
of population 

1 daily 


(fl) -« Unhusked ncc or padd) (6)— Husked rice 
(r) » Chur, parboiled, and flattened nee 

It would seem a safe statement to aflirm that the reserve stocks in a 
i ity like Calcutta are of necessity very nearly constant , they are, if anything, 
.1 probably slightly increasing total year by year But if this be so, the 
net import mav be taken as very nearly the actual consumption It has 
already been pointed out that an error is admitted in the acceptance of 
paddy as of equal value with husked rice This error can at once be cor- 
rected, however, throughout the tables gi\cn. But in any attempt at esti- 
mating the Calcutta consumption of nee it is of more consequence to endea- 
vour to obtain leturns for the imports by read since, from a radius of, say, 
50 miles around so important a nce-consuming centre as Calcutta, local 
producers must to a large extei t con\ey their surplus stocks by carts and 
thus escape the registration that is preserved on the railways and larger 
rivers The Bengal Government m its annual report of 188S-89 on the 
Rtver^borne FraJl/ic of Lower Bengal and htland Tradt of Calcutta for- 
tunately are able to furnish much additional information regarding Cal- 
cutta, which cannot be supplied tor the whole of the proyince This chiefly 
amplifies the imports shown as obtained by Calcutta along the roids. The 
exports from the city, given by Government, are, to within a f' w maiinds, 
the same as has been shown in the above table (if the same system be 
pursued in total i/ing^ weights of paddy and nee together), but the impoits 
are very considerably eiihamced, leaving in consequence an increased net 
import as available for local consumption 1 he table ot Calcutta Trade 
in rice, compiled by the Government from actual records of transactions, 
may be here usefully republished, since it shows the traflhc for thiee years 
and exhibits the various i^utes by which the grain is usiully carried 
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**The quantity of rice imported into Calcutta durinr the past year was 
ii» 22,258 maundfs, or 6*86 per cent, less than in 1887-88, but 1^,10,045 
maundsi 9*42 per cent., >n excess of the figures for 1886-87. boat 
traffic, which amounted to 75*42 per cent, of the total trade, was 7,35,808 
maunds, or 6*02 per cent. less than in the previous year. The traffic 
carried by rail showed a decrease of 18*59 percent., namely, 4,07,146 
maunds, or 21*31 per cent, on the East Indian line, and 1,18,094 maunds, 
or 13*07 per cent., on the Eastern Bengal line. The Quantity carried 
b> road routes exhibited a decrease of 1,54,871 maunas, or 19*59 per 
cent, on the trade of 1887-88, but in the supplies imported by inland 
steamers there was an increase of 1,51,365 maunds, or 144*29 per cent., 
and in the sea-borne imports of 1,42,296 maunds, or 34*14 per cent.*’ 

The Collector of Customs, Calcutta, makes the following remarks on 
the condition of this trade during the past official year : — 

” Ceylon is the principal consumer of Bengal rice, and the shipments to 
it were large and aTOve the average, though less than in the previous year. 
The population of Ceylon must have increased of late years with the ex- 
tension of tea-growing and the consequent influx of coolies who require 
Bengal rice. 

“ The* United Kingdom is the second largest consumer of our rice, and 
the exports to that country were large. The consumption of rice in Eu- 
rope IS now said to have reached the very large quantity of one million 
tons. The partial failure of the continental potato crop may have done 
something to stimulate the consumption of rice, but the enormous quantity 
that has come to be absorbed must indicate its growing popularity as a 
staple article of food. There were no great fluctuations in prices during 
the year, and those concerned in the trade— shippers, millers, and specula- 
tors— are all said to have done well. 

** The heaviest decline was to Mauritius, but the shipments of the pre- 
vious year had been very large ones. Less was shipped also to South 
America, the West Indies, and Arabia. To Germany there was a con- 
siderable decline, with an advance to France of 46,698 ewt^ To the 
eastern coast of Africa there was a decline, w'hich, however, was more 
than made up by larger shipments from other ports. 

** The exports of paddy declined in the past year in comparison w'ith 
1887-88 by 30 per cent. Ceylon is the only country that has taken this 
grain in Quantity, and the shipments to that island advanced by 39 per 
cent., the decline shown being due to a falling ofl to * other countries.* *’ 
The reader should compare the remarks given in this chapter on the 
Bengal and Calcutta Trade with the allied subjects briefly reviewed below 
under the sectional headings of— Yield per Acre, Total Production, 
Consumption per head op Population, and Disposal op Available 
Surplus. 
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Varietiei ft Racea of Bengal Rice. 

Some few years ago the writer was directed by the Governmen* of 
Bengal to take over temporary charge of the Economic Museum, Calcutta^ 
with the view to reorganising and naming its collections. About theSaine 
time he was also, by the Government of 1 ndia, placed in charge of the Central 
Office of the Calcutta International Exhibition. In these two capacities 
he had the opportunity of examining a very extensive series of specimens 
of rice, numbering ovir 4,020. 1 hese were the rices of Bengal alone, and 
he therefore was induced to affirm that if a similarly exhaustive collection 
had been made in all the other provinces of India, the total number of 
named cultivated rices might have been found to be hltle short of 
It should not, however, Ix'^understood from this blalement lh.it that veiy 
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lar|[e number were all forms which could be separately recognised by the 
uninitiated. They came from the various districts of Bengal and were 
readily distinguished by the local cultivators, with whom they bore distinc- 
tive names and were supposed to possess properties that rendered the one 
suitable for one class of soil, nay even for a particular field in the holding, 
while quite unsuited for another. An attempt to classify these forms of 
rice by any European standard would very naturally have rejected many 
as being identical, but experience has shown that such a reduction on the 
part of any person, save perhaps a rayaU would very probably lead to 
serious consequences. Mr. O. B. Clarke, an experienced and accurate 
botanist, remarking on the marvellous intuitive knowledge which the here- 
ditary cultivators possess, in recognising the forms of rice, while dealing 
with the uri (wild rice), says: ** 1 do not know how, in the young state, the 
cultivator tells the urt from the dman. I cannot.” One might be pre- 
pared to suppose that there was something in the texture, colour, or even 
habit of the growing wild rice which enabled the cultivator to recognise it, 
but it is far more surprising to find him pick up a handful of dry grain 
and affirm that it would be mund Suitable to a particular method of culti- 
vation, while he rejects an almost precisely similar grain as unsuitable. 

Speaking generally, rices may be grouped by their colour, size, or shape, 
or according as they are awned or awnless. The colour of the husk or 
enclosing glumes gives, however, no positive indication of the colour or 
shape of the contained grain, so that a classification as to colour and shape, 
&c., would have to first take into account the peculiarities of the glumes 
and then of the grain. But when every effort nad been spent, a hundred 
forms would suffice to break down completely every theory which had 
been established, so that attention would naturally have to be turned to 
the seasons of sowing, methods of cultivation, and peculiarities of climate 
and soil as affording more trustworthy data tor dassification ; the peculiar- 
ities of the grain itself might then come to aid in the elaboration of the 
classification. The following brief account of the chief rice crops of Bengal 
was drawn up, by the writer, for the Calcutta International Exhibition, and 
as it affords the main ideas it may be here reproduced 

" As far as the plains are concerned, rice crops may be referred to 
two or three primaiy groups, according to the method of cultivation, 
season of the year when cultivated, and length of the period required for 
ripening. These groups receive various names in different districts and 
provinces, but correspond to each other pretty constantly, being earlier 
or later, as the result of special peculiarities in climate and soil or season 
of rainfall. The average condition in Bengal may be expressed as 
follows 

isU — The Aus or Bhadoi Crop, 

" The forms thrown into this group are the early or autumn rices 
They are sown from April to May, on comparatively high sandy lands 
"not inundated during the rains. The seed is generally sown broadcast, 
and the field is carefully kept free from weeds during May and the 
first half of June. The crop is harvested from Jaly to August, or even 
not till September. 

** The forms of dus arc the least valuable of all the rices ; about one- 
sixth of Bengal rice^ belongs to this group.. • 

2nd.^Aman Crop^ Winter Rices, 

“This crop comprises the late or cold-season rices. Owing to their 
ripening on inundated fields, they arc sometimes called the floating rices. 
They are referred to two impuriant sub-giroups 

** ia) Chotan dman, — The early and better sorts of dman are of 
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this nature. They are generally sown on seed>beds, and 
when about nine inches in height they are transplanted into the 
fields. There are many local kinds of chotan dman, of 
which ropa or rovta or roya and shal are most favourably 
mention^. The cultivation of the rices of this sub-group 
extends from May to October. They do not require deep 
water, and are often transplanted into the same field upon 
which a crop of broadcast dus is already well established, 
the crop of the latter being reaped from July to August, and 
the dman continuing to mature till October or November. 
The better classes of chotan dman are, however, grown by 
themselves. 

(6) Boran amiiw.— These are much coarser forms of dman, and 
grow habitually in deep water. They are sown for the 
most part broadcast in hhiU or low-lying lands ; they are only 
occasionally transplanted. The crop ripens in December or 
January. 

The weeding required for the dus crop is generally sufficient for a 
combined dus and dman crop. As the height of the water rises over the 
inundated fields the dman crop is often observed to grow with marvellous 
rapidity, as much as nine inches having been recorded in 24 hours at the 
beginning of the rains. When submerged through a sudden flooding 
for more than three da>s, the crop is completely destroyed. This is the 
chief danger to the dman rices. 

The dman is the principal crop of rice in the plains, after the harvest 
of which the land generally rem«ains undisturbed until the end of Feb- 
ruary, when preparations for the new dus crop commence. Sometimes, 
however, winter crops of pulses and oil-seeds are taken off the higher 
dman, lands. 
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3rd. — The Boro Crop. 

The hot season rices come under this heading. They are transplanted 
from the seed-bed or sown broadcast from December to February 
and harvested in April to May. The forms of this group yield an 
abundant crop of very coarse and hard rice, chiefly consumed by the 
poorer classes. They are quick-growing rices, one kind of which is known 
as the shatia or 60-days’ rice, because in that period, from sowing to 
harvest, it yields its crop. By some writers there is an dus shdtia rice as 
well as a boro. Only a very limited amount of boro rice is cultivated ; they 
are suitable for chnrs or low-lying lands, and may be grown in 10 or more 
feet of water notwithstanding strong currents. They are, however, of much 
value to the poor, since the coming of this crop in the hot season tends to 
lower the then high rates of other classes of rice. A peculiar kind of boro 
rice is known as raida or bhasha-naranga. This is sown along w’ith the 
ordinary boro rice in December. The young stems are shorn w'hen the 
boro crop is removed, but this does not *<eem to injure the raida. Tt con- 
tinues to grow, ahd yields its crop in September or October, having been 
thus 10 to 11 months on the field. 

Five Crops of Rice a Fear.— A proprietor of an estate with fairly 
mixed soil according to tliis system might have three, if not four or even 
five, harvests of ric<^ every twelve months, thus : — 
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(1) Aus harvest, from July to August. 

(2) Chotan dman, from October to November, 

(3) Boran dman, from December to January. 

(4) Boro, frura April to May. 

- (5) Raida^ from September to October, 
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Two harvests are all but universal in Bengal, with an occasional third 
out smaller one; two crops are frequently taken off the same field. Of 
these groups of rices, the dus^ boro, and rat^a cannot be used at religious 
ceremonies as offerings to the Hindu gods; but these, together with the 
boran dman, are the rices eaten by the million, the finer classes of dman 
being, from their high price, restricted to the rich. A remarsable fact 
which may be here noted is that the dus, dman, or boro rices of one district 
are often so different from those of another, that if interchanged the one 
will not grow on the fields on which the other has flourished w centuries. 
Here the European farmer is confronted with a problem scarcely known 
to his scientific agriculture ; but although it is difficult to follow his reason* 
ings, the rice cultivator of India will detect the one from the other with a 
perfectly marvellous degree of certaintv. 

Scented and Other Special forms of rice are scented, while 

the majority have no smell whatever. Scented rices are common, for ex- 
ample, in Orissa, Thana, Behar, &c, and are much prized by certain 
classes of people, the scented rices, hendphuli, knmtni, lans^mnti, 
and rdndunupagla (or cook-maddening) are considered the best. The 
better class Natives eat the long thin white c/zoMu dman rices, chiefly cul- 
tivated upon higher lands ; while the short, thick, more or less reddish 
rices — the so called Patna rices— are those eaten by the mass of the people 
of India. The Muhammadans prefer an absorbent rice, such as that from 
Pilibhit. In Burma, amongst many high cla^s rices, a grain is grown 
which, while largely used for industrial purposes, is regarded as unwhole- 
some as an article of food. One of the most curious peculiarities and one 
recently brought to light regarding rice is that, while the great mass f>f 
rices contain only one grain within the husk, two or even three grains are 
regularly present in certain rices '' 

A Further Classification or Cultivated Rices.— Mr. O, B. 
Clarke, in his paper on the Culiivatian of Rice in Bengal (published in 
ihe Kent Bulletin oi December 1888), divides ^ rices into three crops: 
(1) Roma, (2) iT/»azf,and.(3) Aus {ovtsh), Mr. Clarke's main object ap- 
pears td have been to impress on his readers the fact that there is actually 
a roma crqp, a fact which, for some reason unknown to the writer, Mr. 
Clarke appears to think, is not generally credited in India. The hard- 
and-fast separation of roma from dman which Mr. Clarke insists on can 
hardly, however, be said to exist. It most certainly does so in Eastern 
and Central Bengal, the region of which Mr. Clarke more particularly 
wrote, but the transition from the higher lands on which the better class 
rowa is grown to the deeper submerged tracts on which the dman (of 
which he speaks) is found to luxuriate, is a gradual one and whole dis- 
tricts might be said to belong to the middle region which could neither be 
classed in Mr. Clarke’a rowa nor in his dman, while other districts are, 
almost (as far as these two crops are concerned), either entirely rowa of 
good quality or entirely dman of a very inferior kind. Thus, for example, 
t\y rowa rice of Dacca is scarcely as good as the dman of maiw other 
districts such, for example, as Burdwan and Mooghly. M^r. Sen 
very properly remarks {Report on System of Agriculture of Dacca, p 28), 
that fully one-third of the whole produce of Dacca belongs to the dus and 
boro classes of rice, and that even the dman paddy^ especially the long- 
stemmtd variety, is a coarse and inlerior grain. In his note oh the rices 
of Bengal, however, l^ir. Clarke omits fronp corftideration the baro and 
raida crops and gives only the most general statements regarding the 
forms he specialises His urgency to have the rowa ^parately establish- 
ed serves, novfcver, a useful purpose, since, in the writer's opinion, the supe- 
rior class of am an nee, grown on high lan^s, is botanically distinct from 
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the long-stemmed dmnn ot the jhils. Mr. Olarke’s words on this subject 
may be here quoted ; — 

**l should warn you that many points in the above description have been 
controverted; and in particiflar it has been asset ted, not only by Calcutta 
English newspapers, but by Government officers, that there exists no such 
rice as 1 have described as roiva.** As far as the writer can discover, 
however, every recent book and report which treats of Hengal rices clearly 
establishes the existence of the rowa crop. What many authors differ 
in, is the propriety of the ckoian and boran dman crops being viewed as 
sections of one crop or as entirely separate crops. And there is much to 
be said in favour of the latter opinion, for they are not only grown under 

3 uite different conditions, but, as has already been stated, they are probably 
erivcd from different stocks. The seasons of sowing and harvesting, 
however, are practically identical and in a great many parts of Bengal the 
dman crop consists chiefly of clioian dman, while in others it is mainly if 
not entirely boran dman. The term rowa, moreover, does not, strictly 
speakiqg, denote a form of rice, but is rather the process of transplanting 
from a seed bed. But transplanting is not confined to chotan dman rice ; 
dus is sometimes once, and boro crops are frequently twice, transplanted. 
Moreover, broadcastings of what Mr. Clarke alludes to as rowa are by 
no means unusual. 
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Degree of Rainfall and Season suitable for Rice Culture. 

Mr. Olarke’s remarks regarding the water requirements of the rowa 
crop are instructive and may be here quoted ‘‘The rowa crop depends 
very little on the early setting in of the rains (the Government printed reports 
I am aware imply a contradiction of this statement), but almost entirely on 
the rain holding on in the autumn. The Bengali expects rain at least 
once a week during October, and enough to prevent his rice drying up 
before quite the end of the month ; if he gets this he has a full crop (and 1 
say whether he dibbled early or as late .as 15th August to 10th September). 
If the rain holds on steadily (i.e , sufficient in quantity and at sufficiently 
short intervals to prevent the rowa field getting dry) to the beginning of 
November (as I have known it do nearly half the seasons I have witnessed) 
the crop is a bumper. If the rain stops by the nth to 15th October, so 
that the row 1 fields ihen dry m|>, there may be a three-quarter crop. If the 
rain stops before the end of September, as it did in Orissa in i86q, the 
crop (at least all the August-September dibbled) fails. Also, if the rain 
stops by the middle of October, so that the rice dries up, a late down-pour 
in November or December (which I have seen tw'ice) does harm rather 
than good.” Mr. A. P. MacDonnell, how'ever, expresses in perhaps I 
more precise language the necessities of the rice crops of Bengal for water 
He says * — My instructions suggested the possibility that the varied ex- 
perience of 1873 might afford some clue to the establishment of a fixed 
connection between an ascertained deficiency in the rainfall at any one 
place and a consequent failure of the crops there. I regret I have failed 
to establish any definite connection of the kind.” The facts contained in 
his work will make it quite clear, he continues, ” that the character of a 
harvest depends, within certain wide limits, muih more on the season- 
able distribution of the rainfall than on its absolute quantity. Although 
a well marked deficiency in the rainfall will certainly entail a deficient crop- 
yield, yet the magnitude of the deficiency will depend on the distribution 01 
the ram which fell, hor the bhaiioi and fate rice harvest it would seem that 
the distribution most favourable to agriculture - the husbandman’s ideal 
year— is when premonitory showers, falling in May or early June, facilitate 
that spade husbandry w hich, to secure a really good crop, must precede 
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ploughing operations. The rain in the end of June and in July should be 
neavy : then should come an interval of comparatively fair weather, in 
which weeding operations may be successfully prosecuted. The Septem- 
ber rains must be heavy, shading off into fine wecither with October show- 
ers. On the sufficiency of the September rains, more than of any other 
month, depends the character of the winter rice crop—the chief harvest in 
these provinces. Finally, periodic showers from December to February 
(inclusive) are essential to a good rahi harvest.’* 

In the Famine Commission’s Report, much valuable information has 
been tabulated, as to the degree of rainfall necessary for the rice and other 
crops of Bengal, and the deficiencies or rather seasons of deficiency that are 
calculated to produce famine. The following passage may be here given 
as of special interest in this connection “ Of the rice crops there are in 
Bengal three main varieties— (1) the early rice, which is also known as 
the summer or autumn rice; (a) the main crop or winter rice ; and (3) the 
late or spring rice. The first is sown on the highest, the last on the lowest 
lands ; a year of excessive rainfall is as good for the former as it is bad 

for the latter. * . ^ j 1 , 

The question of famine or no famine depends solely on the mam crop, 
which is sown tetween April and June, and reamed between November 
and lanuarv according to the district concerned— its soil, climate, rain- 
fall. he. 

There are three critical periods in the life of this crop during which rain 

is required, vtB . ..... . , 

(I) in May and June for sowing, when light rains are reouired ; 

(^) in July and August for w^ing, transplanting, and sub-soiling, 
when heavy rain is required ; and 

(3) in September and October for maturing the growth and filling out 
the car, when moderate rain is necessary. 

The last of these stages is the most critical, and it is to the failure of 
the rains in September and October that all famiffbs in Bengal have been 
due.” Excessive rain has never been known to cauee famine in Bengal, 
even indirealy by causing floods. It damages the rice crop and rahf crop 
only when it falls at two stages of their growth, ois (i) the earlier— 
f.e., before the young plants arc high and strong enough to bear it, and 

(2) the later when the grain is formed in the ear and the plant is beaten 

down by the rain. Exceeding good and promising crops have often been 
damaged by heavy rain, especially at the latter stage of their growth, but 
never to such an extent as to cause any widespread distress. The bhadoi 
and early rice crops are sown in April and May, and reaped in August and 
September. They require only a moderate rainfall at regular intervals. 
The rabt crops and late rice are sown in October and November, and 
reaped in April and May. They are more independent of rainfall than 
cither of the other two classes of crops,” 

Rotation of Crops and Manure. 

In the passages quoted below from local reports (which are intended to 
convey a general idea of the rice cultivation of Bengal as a whole) incidental 
allusions will be found to the subject of Rotation of Crops and Manures. 
The following passage, from the Famine Commission’s Report, is believed 
to be as fully applicable to Bengal now as it was soipe 16 yeare ago when 
first penned ” The manuring and rotation of crops as practised in Ben- 
gal <k»es not affect in the slightest degree the question of famine. These 
matters vary *$0 widely in different districts and indifferent parts of the 
country; the use of manure is so uncommon— save for the most valuable of 
the non-food crops, such as indigo 5Ugar-ca?e, jute, &c.,— and the roUtion 
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of crops so seldom practised and when practised is based upon such indeh* 
nite principles, that no precis^ report on the subject can be furnished. Cow- 
dung, which in England and other countries is given back to the soil as man- 
ure, is, in Bengal, used for fuel throughout the whole length and breadth of 
the land, except in forest and jungle tracts, on which cattle graze, where it is 
wasted. The only other available manures are— (t ) The products of each 
household dust-heap, comprising ashes, rice-water, vegetable refuse, &c. 
The amount of manure thus collected barely suffices for one or two fields 
near the homestead on which some valuable garden or non-food crop is 
grown. ( 2 ) For sugar-cane and other Valuable and garden crops, oil-cake 
IS used. The use of bones and other animal manures is prevented by 
caste prejudice. As far as the great staple rice-crop of the province is con- 
cerned, all that seems necessary to secure a bumper-crop is timely and 
abundant rain. The use of European artificial manures is of course 
beyond the means of the people, even if their caste prejudices would allow 
it. A large portion of the Deltaic tracts is well manured by the silt depo- 
sit of the annual floods of the Ganges and other large rivers.’* In another 
pait of their report the Commissioners allude to the subject of manure in 
the following sentences : — “ 1 he importance of manuring is known much 
more widely than its use is practised. Every culti Vector has his manure- 
heap on wntrh the sweepings of the house and of the cattle-shed are 
thrown ; but the cattle dung is almost universally collected and dned for 
use as fuel, except during the rainy months, and the droppings of the cat- 
tle that are not stall-fed, but turned out to graze' on waste lands, are lost^ 
It is roughly reckoned that each cultivating family with its cattle produces 
enough manure for an acre of land yearly. Hence, w'here the population 
is dense, and as in Bengal and the North-West Provinces each family 
holds about four acres, the land gets more manure than in sparsely popu- 
lated tracts like the Central Provinces and the Deccan, where the holdings 
are three or four times that extent.” On the subject of the d^rce of man- 
uring of rice lands through silt deposits from the rivers, Mr. O. B. Clarke 
has much to say that deserves careful consideration. Before proceeding to 
give one or two passages from Mr. Clarke’s paper, however, it may be as 
well to state that, as in the words of the Famine Commissioners, it is only 
a “ portion ” of the Deltaic tract which modern Indian writers maintain is 
so fei tilized. In this respect the Gangetic basin is quite dissimilar from 
the Nile Valley, for, instead of the rivers regularly overflowing their banks 
and throwing down extensive deposits, the inundation of the major portion 
of Bengal to form the annual rice-fields is purely and simply due to rain- j 
fall. Mr. Clarke described the** anastomosing rivers of Central and East- 
ern Bengal (as in all alluvial deltas) as usually the most elevated grounds, 
and on these very commonly the villages stand. As you walk in the cold 
season from one river to the next you insensibly descend from the river- 
bank till you come to the * bheel ’ which at this season may be shallow, or 
mud, or wholly dried up ; and you insensibly ascend similarly from the l^heel 
till you come to the bank of the next river. Now this bheel (or ihtl) will be- 
gin to swell in spring — soiretimes as early as April (when the April showers 
are strong), sometimes not till June if these showers are light, and May, 
dry. As each band around the ^/iiZ gets softened it has to be tilled and 
planted with rice before it is submerged more than a very few inches. The 
bheel will swell till it tover% the whole country except the narrow belt by 
the rivers occupied by the villages ; and the getting in of the aman ” (the 
rice which Mr. Clarke assigns to this submerged tract) *' may thus ex- 
tend for three- months.” “In the rowo fields, as I describe them, the rice 
gets ohly rain-water, and jihe water drains from the fields into the rivers. 
Liebig says that the reason why rice can be grown in Bengal every year in 
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annually cro|^d without manure or silting, maintain a perennial fertility ; 
though, like Roxburgh, 1 am not prepar^ with an explanat'on. John 
Scott, who was in 1870 Curator of the Calcutta Botanic Gardens, was of 
opinion that in these rice-fields the recuperative power of the soil is suffi- 
cient, under the sun and rain of Bengal, to go on growing the present 
crops of rice indefinitely’* {Kew Rulleiin). It will be found below in the 
femarks regarding some parts of Bengal as, for example, Jessore and the 
Sundarbans, that the soil is believed to be perennially fertile and produces 
an abundant harvest year after year, not only without the aid of manure, but 
in many cases without any cultivation whatsoever. But in these cases it 
is admitted the annual inundations fertilize the soil so that all that is 
necessary is to transplant the seedlings from the nursery or simply to 
plaster the seed in the plastic mud left by the receding high water. 
In concluding the present paragraph it may be said that the system of 
manuring rice, and especially the nursery beds in Bombay, should be read 
in continuation of the above remarks, as also the information furnished 
regarding the system of manuring which is practised in the Panjab. 

Yield per Acre ; Total Production : Consumption per head of Population ,* 
and Disposal ot Available Surplus. 

The intimation collected by Mr. A. P. MacOonnell afforded perhaps 
ihe chief data on which the Famine Commissioners framed their opinions on 
the subject of yield per acre and total production of food-grains in Bengal. 
Important though these subjects are, they do. not appear to have been 
dealt with, by any subsequent writer, in the same detail, and hence though 
the figures given by the Famine Commissioners are, for 1874 they may 
be here rcproducecl:—** Although it is not worth while in the existing 
defect of knowledge to attempt to make any definite estimate of the prob- 
able food produce per acre for Bengal, it may be as well to inaicate 
broadly the limits within which this estimate must lie. The population 
being 60 millions and the acreage of food-crops about 48^ millions, the 
consumption (at six maunds per head per annum, a .slightly larger quan- 
tity being assumed because of the less nutritious quality of rice) — 

Maunds. 

would be 36,00.00,000 

Seed grain at'5ofb an acre 3.oo,o<2,0(«o 

Wastage at 5 per cent 2,50,00,1 00 

Cattle food at half maund an acre 2,7o,oo,o<x> 
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Total , 44.30,00,000 

Add export of lica av^raj'e say 6oo,ooo tons • , . , t, 68,00,000 

Add an equal amount for surplus retained to meet deficient 
years, &c * i,6S,uo,ono 


47f 56,00 000 

Or say 1 7*000,000 ttms. 


This quant’ty if produced hv 48I million acres gives an average pro- 
duce of almost 10 maunds of food-grains per acre. If, as 'is probate, the 
area is under-estimated, the average produce must be less. This conclu- 
sion, vagruc as it is, shows th?t for the whole province it is impossible to 
assume a higher rate dt production than at the, outside 10 maunds per 
acre, although no doubt in the more densely-populated districts the outturn 
is considerably higher.” 

The Famine Commissioners in another part of their report return to 
the question 'of yield per acre j)f f<K)d -grains and of rice. Their remarks 
may be still further quoted : — '* As regards produce per acre, so various 
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are the soils* so different is the rainfall* so numerous are the modes of 
cultivation, the crops and their outturn in the various districts of Bengal* 
that it is quite impossible to fix any absolute standard figure repre- 
senting the average outturn of an acre of land under any given food crop. 
As a rule* the cuuivators themselves do not know it with any tolerable 
degree of accuracy. From such experiments and inquiries as have been 
made in Bengal from time to time* and after analysing all the statistics 
available on the subject, Captain Ottley, R.E., came to the conclusion 
that as regards rice — the great staple crop of Bengal—'* the average 
outturn for a number of years of all classes of land will be about 15 
maunds per acre. This may be accepted as the nearest possible approxi- 
mation to the truth* but not as a safe basis for calculation.** Mr. 
MacDonnell’s extreme caution in advancing any one figure of yield as appli- 
cable to the whole of Bengal cannot be too strongly commended. He wrote 
of his own calculations : — ^“No other character, however, than approxima- 
tions to the truth is claimed for these estimates.’* “This question of 
average rates of produce has been one of the most perplexing with 
which 1 have had to deal. One maund* more or less, per acre may 
alter the complexion of a conclusion.*^ It will thus be seen that it is 
impossible to advance any one figure as being likely to express an 
average yield for the whole province. The writer has, however, tabulated 
all the returns to which he has had access and struck the mean w ith the 
result that it would appear 10 maunds of dman and 8 maunds of horo and 
dus would be fair average yields per acre. These figures are* however, 
so very much below those determined by test harvests in Bombay, the 
Central Provinces, and Assam that they may be regarded as below rather 
than above the mark. Sir W. W. Hunter {Indian Empire^ p, 3H3) gives, 
without any reservation, the average yield as 15 maunds of clean rice. 
One of the most instructive series of papers on the subject of Bengal rice 
will be found in the Journal of the Agri'-Horti cultural Society of India 
(VoU /., Nen Series, I 86 ^), The Secretary issiied to all district officers 
throughout the province a series of questions on the yield per bighd, the 
classes of rice grown, cost of cultivation* &c., &c. The replies are full of 
interest anS should be carefully considered by any one desirous of learning 
something of this most important but very indifferently investigated crop. 
In doing so the caution is necessary that the bighd is by no means a constant 
quantity. It would appear that the average of all the figures there given 
would justify 27 to 33 maunds of paddy or say 22 maunds of clean rice 
being the nearest approxim.ation to the yield per acre. But so great are the 
extremes of the returns, not necessarily due to inaccuracies, but as a conse- 
quence of the variability of yield of different classes of rice or the productive- 
ness or otherwise of the soils, that no average could be given for the whole 
of Bengal. It seems highly probable, however, that a yield of 22 maunds 
is more than double the actual yield per acre over the total area. If* 
therefore* we accept 10 maunds for dman and 8 maunds for dus and boro 
6ver the average of these crops given by the Director of Land Records and 
Agriculture, the total production in Bengal would be 39,9S»3d»240 maunds 
or, say, 14,269,223 tons.* On working through Mr. A. P. MacDonnell’s 
Food-grain*supply it becomes apparent that fths of a seer is the average 
daily consumption of rice in Bemar, and perhaps |rds of a seer would be 
correct for Bengal proper, including Orissa. It the total population (say, 
66 millions) were admitted to consume these affioUnts daily without inter- 
mission* they would require annually for their lustenance 42 *32 *92*3^5 
maunds (or 15,117,^83 tons). It is thus obvious that either the estimates 
of yield per acre, adopted m the above calculation* are considerably under 
the mark, or that the daily consumption recorded is what the people cou*d 
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consume of rice, but do not all necessarily do so every day. This latter 
conclusion is more than likely the correct explanation, since the rich always 
do eat large amounts of other food materials and the poor have to eke out 
subsistence by greatly supplementing their dt^ with other less expensive ar- 
ticles than rice. Tne calculations given in the opening sentences of this 
chapter (as taken from the Famine Commission's Report) were accordingly 
framed to embrace not rice only but all food-grains and pulses, whereas 
this review is intended to try ana approach to some definite conception of 
the Bengal actual consumption of rice. In the above estimates of yield and 
production no provision has been made for seed. If we assume the average 
amount of seea necessary for an acre of rice land tobesolb, 42 million acres 
would require 3, 15,00,000 maunds to be annually reser^ for that purpose. 
And we have still further to allow for rice used as cattle food, wastage, ex- 
ports, and reserve stock. If a figure be worked out for each of these items 
and the total be deducted from production, there would remain a very much 
smaller quantity than determined above (from an assumed daily consump- 
tion per head) as the amount used up by the people of Bengal. From the 
remarks already given of the Bengal Trade in rice, it has been shown that 
in the year 1888-^, the net export of husked and un husked rice collec- 
tively was 1,35,71,910 maunds. The Famine Commissioners allowed 
6,88,00,000 maunds of food-grains as representing the wastage at 5 per 
cent , the amount used up as cattle food and the surplus retained to meet 
deficient years. The available information regarding nee does not allow 
of figures being given to represent the share of that amount which should 
be debited against rice production, but from general convictions obtained 
while reading up the extensive literature on rice, the writer is disposed to 
think that 40 million maunds would be a liberal allowance. But the 
figures here discussed must be accepted more as denoting the lines on 
which it might be desirable to treat the subject, than as absolute facts. 
Each and every one of the statements made can be corrected without the 
general principles enunciated being matenally disarranged. We thus 
see that tne following items have to be debited against tne Bengal rice 
production, the balance being the amount available for consumption 
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Maunds. 

Estimated production from 42 million acres . • • 39^95,38,340 

Amount for seed 3,15,00,000 maunds ^ 

Exports (net) 1,35,71.910 maunds V 8»5o,7i,9io 

Loss, Reserve^ &c , 4.00,00,000 maunds • . . . J 

Amount of rice which m 18SS-89 was available for Local 
Consumption in Bengal 31*44.86,330 


Assuming the above calculation to be correct the 66 millions of people 
in Bengal would each have consumed a little more than ) of a seer (or say 
lib) of rice daily. It will thus be seen that this final conclusion of daily 
consumption, derived from the estimated total production less net exports, 
&c., ana worked out to population, agrees very closely with the statemer** 
made by Mr. MacDonnell that in Behar the daily consumption might be 
put down at }ths of a seer and for the rest of Bengal at |rd seer. 

Mr. A. P. MacDonnell, in his valuable work on Food^grains in Behar 
and Bengalt deals in an able manner with the question of available surplus 
(which meets the export trade and pays rent) and also with the reserve 
Stocks, held up to meet the requ’remcnts between harvest or carried forward 
against thopossibility of future deficient supply. Mr. MacOonnell’a work, 
it will be recollected, was written in connection with the Bengal Famine of 
1874, but his opinions on village economy are no less true <n normal than 
of abnormal seasons. He explains his elaborate and district to district 
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investigations in the following introductory remarks “ 1 submit that in 
rural Behar and Bengal a quantity of food-grain, equal to the absolute 
wants of the people during the intervals between harvests, is always in the 
distiict. The people must live, and ail experience teaches the lesson 
that they, or, what for my purpose is the same thing, their mohujuits^ 
keep in stock a provision at least sufficient to carrv them on from one 
harvest to another. The inter-harvest periods being sliort, people will not 
run the risk of impairing, by exportation, the sufficiency of this provision, 
unless simultaneous importation, altering possibly the composition of the 
provision, leaves its absolute magnitude unaltered. 

“ Now, necessary and usual as is the retention of a portion of each crop 
for subsistence till tne next crop comes in, the disposal of another portion 
to pay rent is, as things go in Behar and Bengal, as necessary and im- 
perative. Everywhere a very considerable portion of the cultivator's rent 
IS paid from the sale-proceeds of food-grain ; and the grain on which the 
rent is thus financed for is, 1 submit, over and above the provision for 
subsistence made from each crop, and referred to in the last'paragaph. 
In the case of those cultivators who lock up in their own store-rooms the 
provision necessary to carry them over the interval before next harvest, 
this is obviously so ; it is less obvious, but nut less true, in the case of the 
needy classes who are in the mahoju»*s hands. For it is manifest that 
if a rayat ol this latter description be only partially indebted, his partial 
independence, like the greater independence of his wcll-to-do neighbour, 
will show itself in the reservation of some provision for the immediate 
future; the grain, therefore, on which he finances for rent will be over 
and alwve that provision. If he be wholly in the mahajun's hands, the 
food-supply necessary for his subsistence, and for rent payment alike, 
goes to tne mithajun. But as the latter must, and does, support the rayat 
under pain of losing his principal and interest together, it comes to the 
sametning in the end, as if the rayat had, with the mahajun's sanction, 
retained the provision for subsistence and madlP^ver the rent-grain. 

“.In fine, it is, 1 submit, a proposition generally true that the minimum 
food-supply, necessary to support from harvest to harvest a district, which 
is a surplus-producing distnet. may be, in considerations dealing with the 
disposal of such surplus, looked on as a fixed quantity, and, w'ith the 
wants it supplies, eliminated from the argument. 

“ With a view to tracing out the manner in which this surplus is dis- 
posed of, it next became requisite to determine the quantity of food- 
grain which in each district is thrown on the market in financing for rent. 
To the solution of the question it was necessary to know, first, the actual 
amount of rent liquidated from the sale-proceeds of food grain ; secondly, 
the average prices at which food-grain is sold to realize this amount. On 
both points local enquiry was necessary, and these local enquiries were, 
at my request, conducted by the various district officers ana the results 
communicated to me. The results are interesting and valuable, not 
only as far as the purpose in hand is concerned, but also as suggestive of 
trains of enquiry which will doubtless be followed up, 

“ Conjoined with the question of the proportioti of the rent liquidated . 
by the sale-proceeds of food-grain was the detoi mination of the gross 
rental of each district. *In those districts which enloy the advantages of the 
Road Cess Act this was an easy matter ; but in titose districts into which 
the Act has not been, or was being, irrtrodulcd there was some slight 
difficulty. I think, however, the difficulty has been surmounted, and that 
each section, in which the information was of use, contains a close approx- 
imation to the aggregate rents collected by zemindars in the particular 
district. I may note, in passing, that the rental of every district is very 
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disproportionately large compared with the amount which, in the shape 
of land revenue, such district oontnbutes to the imperial exchequer. 

** The determination ol tile share of rent liquidated by the aale*proceeds 
of food«grain, the ascertainment of the actual amount of this share in 
cash, and the knowledge of the average rates at which food-grain is sold, 
rendered the calculation of the quantUy so sold a matter of no difficulty. 
The point thus reached, or the IcnowMge thus acquired, enabled me to 
make a tripartite division of the local food-grain supply into (a) the 
supply necessary fer absolute wants, (6) the supply necessary to liquidate 
rent claims, {c) the residue, if any. This brougnt me to the consideration 
of the questions of district trade and stocks in hand, questions of high 
importance, but regarding whi< h there is a complete want of precise in- 
formation. This want will, it is hoped, be supplied when our present 
ssstem of inter-district trade registration shall have surmounted the 
difficulties incidental to all new arrangements. At present, however, the 
information to be gathered from this source is interesting, more for the 
promise of improvement it holds out, than for its intrinsic worth ; more 
lor the light it throws on the nature of the various commodities in which 
each district trades, than for the precision with which it gauges the magni- 
tude of such trade. 

“ It was, however, necessary for me to estimate the extent to which 
food-grain is kept in stock in each district, and this necessarily involved 
the question of the district's trade in that commodity. Impellra by this 
necessit) on the one hand, and having in ascertained facts but a slender 
and not often significant basis for argument on the other, 1 was obliged 
to have recourse to speculation to supplement the points in wmch 
actual experience was defective. For the speculation I venture to make, 

I claim no further value than that it affords some clue to an opinion on 
matters confessedly obscure and intricate. 1 venture to suggest that in 
a district which produces a surplus, the quantity of grain sold to pay 
rent charges forms the grain fund as it were, from which exportations 
are in the first instance made. The terms of the argument, if I be 
permitted to dignify the speculation by such a name, presuppose a surplus, 
portion of which is sold to defray rent, and the sequel will snow that every 
district uith which 1 shall deal, except one, produces such a surplus. The 
grain, therefore, sold to pay rent is over and above the quantity required 
for consumption, and over and above a ouantit> which exists in addition 
and is held in reserve. In proportion to the sufficiency of this quantity held 
in reserve, the grain which, in liquidation of rent charges, passes into the 
grain-dealer’s bands is in the home market a drug, and in ordinary 
years continues to be so. There being no market^for it at home, it being 
superfluous as a reserve, it must be exported. 

** But seeing that a residue still exists, in addition both to the provi- 
sion for subsistence and to this grain on which the rent is financea for ; 
seeing that this residue, or a large portion of it, comes sooner or l^er j 
into the giain-dealcr’s hands, whether in satisfaction of debts, or in finan- 
cing for other wants, it is not fanciful to say that it is from the rent^rain 
exportation is first made, and not from the residue. How can a distinc- 
tion be drawn 7 *1 o this I answer, that the certainty (as 1 shall demon- 
strate) with which at fixed seasons grain is thrown on the market to meet 
rent charges, and thevfact jlhat at these season^, immediately following 
each hai;vcst, prices are cheaper than at other tihies, induce traders to 
buy in and export. This fact then indicates a distinction. The grain sold 
to pay rent i^. sold al stated times and at cheap prices ; the grain sold 
for other necessities^ not so pressing is sold at various times and at dearer 
prices. 'I’radcrs from outside ( who carry on a large business this way), 
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or hoine traders who supply foreign demand, will certainly export first 
the grain which affords the largest margin^ to cover profit and expenses. 
Afterwards, if the demand be greater than they can supply from this 
stock, they will export other grain, which, bought up by them at more 
unfavourable times and dearer prices, affords less of a profit. 

“ There are special circumstances in connection with the rice cultivation 
and export trade of North Behar which support the speculation that the 
grain sold to pay rents is all exported, but those special circumstances 
will come more properly under the districts in which they occur. Here 1 
shall sum up by stating that in every district of which 1 have treated, the 
grain sold cheapest is the grain sold to pay rents ; and that as this will 
give the largest profit in foreign markets, it is the grain which is prob- 
ably first exported ; t.e., the minimum exportation of ordinary years, if 
the district reserves permit of its being all exported. 

" Then arose the question — !s the residue of the year's surplus the maxi- 
mum quantity reserved ? If not, what is the limit of accumulation of 
reserves, and how is this limit maintained? 

“ Suppose that a surnlus-producing district this year holds 50,000 tons 
of grain in reserve, ana that next year's harvests are average harvests— 
Will these 50,000 tons which have not been drawn on this year be added 
to the reserve the ensui^ year furnishes afresh? And, if so, where is this 
accumulation to stop 7 These are the most abstruse, as they are among 
the most important questions of district economy. 

** I cannot undertake to summarise the modes of treating them in each 
case that came up for discussion. Here I shall only say that, if in the 
case supposed the ensuing year be an average >ear, there is no doubt the 
previous year's reserves partly swell the export grain fund ; such of them 
as do not swell the export grain fund are utilized by freer consumption 
which cheap prices, consequent on the abundant supply, permit; much of 
them is wasted, grain being a very perish able "Commodity. In my esti- 
mates, of production I contemplate a good average year; short years on 
the one hand, and bumper years on the other, being excluded from the 
calculation of the average. But short years are oT the more frequent 
recurrence, and those often recurring short seasons are great solvents of 
surplus accumulations, whose raison d'etre is the knowledge, begotten of 
experience, that short years will come. ’* 

MErUODS OF CULTIVATION, SOWING, REAPING, fto. 

The chief peculiarities of the Rices of Bengal may be discovered from 
the following quotations from important works which treat of the main 
divisions of the province. 

1 .— Eastern and Central Bengal. 

Cultivation op Rice in the Dacca District. 

« Mr. A. C. Sen, in his recent Report on the Agriculture of Dacca 
(pages 28-33 1 , furnishes some useful information regarding rice. He 
divides Iheni into three crops, sub-dividing each of these again into two . 
sections. His classification may be thus exhibited B - 

/(rt) Long stemmed — ' 

I (i. Raytmio. . 

• f ffaoa. • 

(3 Khama. 

/. Amaii ... 4. Ordinary form. 

I (A) Transplanted oi Rown^^ 

\ ii.Shal. 

1 2. Ordinary Roxva, 
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Mr. Sen’s remarks so fully exemplify the rice culture of a large 
portion of Eastern Bengal that nis account may be quoted freely ; — 


Long^siemmed paddy. 


** This variety of paddy is extensively grown in the Dacca district. The low land^ 
the^ sides of jheels, and low plains on which from 5 to 15 feet of water accumulates 
during the rains are selected for this crop. It has a remarkable power of growth, fre* 

3 oently ^hooting up to the extent of 12 inches in the course of 24 hours as the inun- 
ation rises, and in the case of some varieties, such as rayenda and baoa, attaining a 
length of from 10 to 20 feet. 1 he greatest dangers to which it can be expOMd during 
the season of inundation are a high and sudden rise of rivers, by whicn it is over* 
topped, and a strong current of water, by which whole fields are sometimes uprooted 
and carried away to long distances. 

** SoH The soil most suited to this variety of paddy is the stiff clay deposited 
on the bottom and edges of jheels. 

** Mode of CulUvation,^\x, has been stated above that the plants sometimes 
attain a length of even 20 feet. During the harvest, however, the whole plant is 
not cut off, but only the ears with about one-and*a*haIf feet of the straw are removed. 
The lower portion of the straw remains, and is locally known as nara. It is too coarse 
to be used as foddci even by the cultivators, who are far from being over particular 
as r^aids the qualit;]^ of the food given to their cattle. It is sometimes used as fuel, 
but in most places it is gathered in neaps in the field knd set fire to. The land is imme* 
diately aftci plou|;hed. 1 his is generally done in December. It is then ploughed 
once or twice again and left exposed to the sun and rain till Ckaitra (15th March to 
15th April) when the large cloos. of which the field is probably very full, are patiently 
broken down by the intamugar, and a somewhat rough tilth obtained. Advantage 
is now taken of a shower of rain to give the field one or two ploughings and*harrowing6 
more when the field is ready for sowing. This is generally done at the bemnning 
of Baisakk (15th April to 15th May). About 15 seers of paddy is broadcasted over a 
bigha of land. 

In the moist low-lying places where water begins to accumulate early in BatsakH^ 
the sowing cannot be so long delayed. The varieties of the long-stemmed paddv grotvn 
in such places aie the rmnda and baoa, and these are sown at the end of iiagh or 
early in Falgoan (15th February to 15th March). The harvest time is the same as that 
for other varieties of dman paddy, namely, Agkan^Pous {isih November to 15th Janu- 
ary), so that these varieties of paddy remain in the field for ten months in the year. 

** The seeds germinate in four or five days, when the field is rolled twice with the 
ladder. After the plants have attained a height of 4 to 5, inches, the soil is loosened 
by the rake, which also serves to thin the crop. After this the only operation to be 
done till the harvest time comes is a weeding. In some places even this weeding is 
done away with. The crop is ready for the harvest in Agkan, The yield per bigha 
varies between 3 to 12 maunds. The average will be about four and-a-half maunos.’* 

Aman and Aus mixed. 


** In many places in the district it is customary to sow dman and dus together in 
the same field. The advantage of this mtem is that if one of the crops fail, the ryot 
can rely on the other. In an unusually favourable year, even two full crops may this 
way be obtained from the same field in a single season, but generally a half cropVf 
padd^ and a 12-anna crop of dman arc got this imyu 

**/f //iv;ro.— The straw of the previous year’s crop iecfdlected in heaps, and burnt, 
and the* fidd b plojghed. If the ground is sufficiently diy, the plough is followed 
by the ladder, otherwise a ploughing only it given. This b generally done in Afagh 
(15th January to i«th 'February). After an interval of two to ten days the field b 
croes-ploughra, and the ladder is used twice. After three or four ploughings moie 
have Wn given, the land beifbmes ready for sowing, which u generally done m 
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Ckaiira. Tudw seers of dus are mixed with 6 seers of dman and sown broadrast 
over a 6 (gha of land. The sowinff is meceded by a ploughinfj^, and followed by a 
ploughing and two rollings with the ladder. The seeds germinate in two to three 
days when the field is once ploughed* and twice rolled with the ladder. This process 
is technicaUy termed uhhanu After about five or six days, the ladde.r islagain used 
with the oMect of crushing the clods, or more properly shaking them a little, so that the 
seedlings below them may have an opportunity of coming out. This operation is 
termed baiar. The interval between tne ubkani and batar is longer when the field 
is dry* for in such a field the shoots are longer in appearing when the seedlings come 
above the clods, and the field looks green, the ladder is used once more, and this 
operation is termed jaoai, and it is done with the object of thinning the crops, as 
well as by somewhat checking the upward growth, making the plants stronger at 
the bottom The jaoat is followed by a harrowing with the rake. Alter about six 
days the field is weeded. A second weeding is sometimes given in about a fortnight. 
The dMS is reaped in AsAor (15th June to 15th July). During the rains, when the 
yAarw (wild rice) paddy makes its appearance, this is pushed below the water with 
the aid of a piece of bamboo, so as to make it rot there, for otherwise the whole field 
would be choked up. This process is termed dagao. » 

" When the same variety of paddy is sown successively more than two 

years on the anme field, it degenerates into a wild paddy, which has the peculiarity ot 
shedding the grain 00 the slightest touch, and hence it is known asjhnra. ^ The iharti 
pwjkly can hardly be distinguished from the wild paddy, growing in the jheels of the 
Madhupur jungle. 

** Diseases* ^There ere several kinds of insects that do considerable injury to the 
paddy crop. One of them, known as panari, cats away the gicen leaves of the 
c^t. Another black insect attacks the crop when the ears are just forming, and 
hundreds ^ fidds are sometimes lost this way. 1 he pest generally shows itself when 
no rain falls for days together in Xariih. Storms in the month of Kartik also prove 
injurious to the crop. 

** ffarpest*-^The iman is harvested as usual in Aghan* *’ 

Tramplanied A man. 

** The transplanted paddy is grown in the district in two different clasps of land, 
namely, in the upper reaches of the valleys of the MadlNTpiir jungle and in the <om- 
parativdy high and old €learahs of the Brahmaputia and its bianchcs. I'he paddy 
mwn ift the Madhupur valleys is a special variety, and is known under the name of 
shaldan; the transplanted paddy of other places goes by the geneial name of rown 01 
transplanted. The mode of cultiv^on followed there <ioes not materially differ I torn 
that prevalent in West Burdwan ; only it is somewhat simpler. 

•» Nursery —Seedlings arc prepared in a nursery for which a plot of suitable land is 
sdccted, either dose to the rayaf's homestead or in acoinero? the field to bo after- 
wards transplanted. It is ploughed four or five times in Baisakh, and in feith, as soon 
as a little rmn-water has collected on it, the lepichanga is past over it seveial times, 
so as to have the ground regularly plastered. While the pieparation of the nuiseiy 
land is going on, the necessary o^uantity of seed (<5 seers for every bigha of land to be 
transplants with) is weighed and soaked in an earthen pot for 34 hours. It is then 
drained and kept in a corner of the house covered with mats, leaves, &c., and weight- 
ed. The seed ^ins to germinate in two to three days, when it is sown broadcast so 
thickly that the grains somewhat overlap one another. The seed is not covered with 
the earth. When the seedlings are from a foot to 18 inches high, they arc fit for 

transp^tation . 

• “ Tillage.’^\ii case of the jungle valleys, the first thing to attend to is to repair 
the embaokments thrown across the valleys for collecting water. 'I he field is prepared 
by ploughing it in the mud two or three times. I he seslings arc then transplanted 
afiont half a cubit apart cither way, putting in three to four plants in the ^me place. 
'1 he transplantation is generally done about the 1 5th of Sravaf, The paddy is generally 
harvest^ in Aghan, It is better to do this as early as pc^ble^ for otherwise great 
liamage is sometimes done by boars, monkeys and othexwild animats. In the case of 
the denra A land, about -two ploiighings are giveb in the diry field. This is done as 
soon as the previous ciop, generally AAesnri, is off the ground. On suth lands two 
rain crops arc j«(imctimes grown in the same field in the same season, Aseailyas 
prissiblc the field is sown with Jute or aus paddy ^ generally of the shaita variety. The 
lutc or the pa<ldy is liai vested caily in ^rnvan. and then the field is immediatelv 
filoughed two to three time*? and transplanted With the dman paddy. The dman 
\indt r 'uc 4 i suldom yudds a full ciop.** 
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** Of the several varieties of ^us paddy under cultivation here, the boaila and 
shaita stand sandy soil best, and the shaiia has the additional advantage o( taking 
only sixty da^s (whence its name, shat or sixty) to ripen from the time o 7 putting in 
the seed. This class of paddy is grown (i) on the nigh grounds of the Madhupur 
jungle, where sufficient water cannot be collected for the cultivation of the shal paddy, 
and (a) on the comparatively high and sandy dearah lands. The dus paddy cannot 
be grown on lands on which more than two feet of water accumulates during the early 

5 art of the rains, for it grows to a length of three to lb rce>and-a-half feet only, and 
oes not rise with the rise of water, as is the case with the long stemmed paddy. The 
land that grows dus paddy is also considered the best for the jute crops.^ and therefore, 
with the increase of the cultivation of jute, the area under Jus paddy is rapidly dimi- 
nishing. This is somewhat to be regretted, for this variety of paddy not only supplies 
the rayat with a food-grain, but provides his cattle with an excellent foddei . 

** Tillage. The land on which dus paddy gro^fi^is light and easily workable. It 
generally bears two crops in the year — theaws paddy or jute during the rains, and one 
m the pulses or mustard during the cold weather. As soon as the rubbi crop is off 
the field, ,it is ploughed and harrowed repeatedly to get the land ready for tne dus 
paddy as rapidly as possible. The prepaiation must be hastened, especially on the 
c/rMr land, for here a late crop is sure to oe lost by the rise of the rivers. On such lands 
the cultivator is sometimes ooliged to make a green foddei of his dus crop, and in some 
years the livers rise so quickly that even the fodder is lost. The sowing time, there- 
fore, is different in diffeient localities. In the churs of Meghna, it is sometimes sown 
so early as ^ end of Magk. In the highlands of North Manikgunge, again, the sow- 
ing is often delayed till the beginning of Baisakh, 

After-Treatment.'^^ks soon as the plants have come out, the field is rolled 
with the ladder. After about a week, when the plants have grown to a height of 5 or 6 
inches, the field is harrowed with the rake preliminary to the first weeding. 1 he tines 
of the harrow will root out a good many weeds and somewhat thin out the crop. The 
most troublesome and laborious operation required to be done in an dus field is the 
weeding. In doing this the rayats mutually help each other, and hired labour is also 
often resorted to in order not to lose time. 

** The harvest time extends from the end of Askar to the beginning of Bkadra.** 
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" This class of paddy is of far greater importance here than in West Bengal. The 
places in the Dacca district, wheie it is most extensively grown, are— (1) tile rides of 
the jhils and streams of the Madhupur jungle; (a) the churs and edges of the 
Meghna, and its numerous branches and creeks subjected to strong tides ; (3) and in 
some of the churs of the Padma. 

** — The soil best suited to the bora paddy b a mixture of (piy and decayed 

vegetable matter or humous soil, and this is the nature of the soil on which it is 
grown within the Madhupur area. On the dearahs of the Meghna. which is the 
greatest boro tract in the district, the soil is a fine sandy loam, rich in organc 
matter, and always kept moist by being flooded at every tide. This class of prilcW 
is generally transplanted, but there are one or two varieties of it that are sown broad- 
cast and known as Upidhan, , . , , . ^ 

** As soon as the rains are over, a plot of ground, from which the inundation water 
has just receded, is chosen for the nursery. The kalmi creeper and other aquatic 
grasses are removed, and the place is worked into a soft mud by treading on it. If a 
piece of sufficiently solt ground cannot be had, the land chosen for the nursery is 
ploughed three to flye times, and then plastered by passing the lepickanga ov^ it 
two or three times. When the nursery ground is bemp thus prepared, the seel is 
put in an earthen pot and soaked ^r J4 hours ; it is then drained and kept under 
cover till the germination begins. The is now sown broadcast on the nursery so 
thickly that the grains touch one another and even overlap, i'he seed is not covere^ 
and has therefore to be carefully watched to see that no injury is done to it by bir^ 
and other animals. The plant comes out in five or six days. Thirty seers of paddy 
aou’n on one-fourth higha o£laad gives seedlings sulRoent for transplanting two btghas. 
If the natural moisture in the nuilcry proves insufnaent,. as sometimes happens, the 
ground should be artificially watered. The seedlings are fit for transplantation ^ 
soon as they have grown to a height of about 9 inches, but seedlings intended for the 
dearahs of the Meghna subjected to strong rides are not lempved till they haw 
attained a length of from 14 to 18 inches. The usual time for putting in wed on the 
nureery is the fint week of Karttk, and that for transplanting is Paus. No tillage is 
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In the northern districts and in Behar, dui rice is practically unknown. 
In a like manner transplanted dman (rowa rice) is plentiful in some 
districts^ unknown in others. Boro, in still another tract, becomes the chief 
crop! while, in others, it is never cultivated, though, in some cases, land 
suitable for it may be plentiful. The passages here quoted, as exemplify- 
ing the character of Bengal rice, are believed to fully demonstrate this 
variability, while they make known the more interesting facts of methods 
of culture, yield, cost, &c., &c. 

Cultivation op Ricb in the Faridpur District. 

** Rice forms the staple product of Parfdpur; namely, dman, or winter rice; dust 
or autumn rice ; boro, or rice grown in deep water ; and rdidd rice. Of these four* 
the first two Are more generally cultivated, and form the chief staple food of the 
District, but the latter are almost always consumed by the peasant wno raises them. 
The iNS and dman rices are sown broadcast, the seeds being generally intermixed 
on lands neither very high, nor yet too tow. Where the dus rice is separately culti* 
vated, however, it is generally planted in pretty high and dry ground in (rotation to 
a crop of sugar-cane. The dman rice grows luxuriantly in rather low grounds where 
the rain-water collects. Some of the best qualities of dman rice are transplanted 
from nurseries into carefully prepared land, which has received repeated ploughings 
early in the rains, until the whole field is worked into knee-deep mud. Ail the supe- 
rior kinds of rice are derived from the rod or transplanted crop. The husbandman 
l^enerally krops this rice lor sale, and uses the coarser varieties for his own consump- 
tion, in lands where the dus and dman are sown intermixed, the former can easily 
be reaped if the water rises slowly, but in the event of a sudden or rapid rise, would hie 
destroyed. The dman rice is of two races, the baran and ckkotnd, each comprising 
several forms. Of these races, the former is regarded by the Hindus as sacred, but 
the latter is not. A Sanskrit verse {sloka) is quoted from the Sdstras^ containing a 
precept to avoid the use of chhotnd nee, on account of its ripening before the setting 
in of the cold weather. As already mentioned, dman and dus rice are frequently 
sown together in the same fields during the early raitis in March and April, but never 
later than the loth of May, in places that are annually flooded. ^ They grow rapidly 
with the rise of the water on the inundated lands, the stem sometimes reaching fifteen 
feet or upwards in length, according to the deptn of water in places where it grows. 
The dus crop being reaped first in ^ne, July or August, the pruning which the dman 
thereby necessarily undergoes, instead of doing any injury to the crop! rather im- 
proves it, as the shoots become more numerous and stronger after this cropping. It 
should be stated here that, although the fields are very carefully weeded both before 
and during the rains, it is impossible to rid them of a species of wild grass which 
ripens almost at the same time with the dus ; hence the dus paddy is seldom free from 
the seeds of this grass. Indeed, this is so generally the caK, that the presence of 
these wild seeds is regarded as a sure indication of dus rice. The dmon rice is 
generally reaped in November or December, but there is an early species, dsrnni, 
which is harvested in the Hindu month of that name, conresponding to the English 
September. In the same way, one early variety of dus ripens and is cut at the end 
of May, The other two kinds of rice, boro and rod (transplanted dman) are cultivated 
altogether on a different system. The boro is planted in the low beds of marshes and 
swamps or on the borders of shallow receding rivers, such as the lowest parts of chars, 
koals, and Icb chars, as they are locally called. The seed is sown in nurseries in 
October or November, transplanted in January or February, and reaped in May or 
June, I he rod, or transplanted dman, is grown on comparatively high lands, which 
are seldom or never submerged during the rains. The plants are raised in nurseries 
in May or June, transplant^ in June or July, and reaped in November or Decem- 
ber. The finer varieties of rice are obtained from the rod crop, and the next quality 
from the ordinary dman. Superior rice is seldom obtained from the boro crop, and 
never from the dus, Besides the defect of the dus rice already^ pointed ouL namely, 
its admixture with grass seeds, there are others which render it a very inferior and 
undestrabld article of food. The grain is coarse, never wholly tree from a layer of 
reddish or biownish colourkig mgtter when husked; has q tendency to clot toother 
when boiling; and has scarcely any taste. Ordinary dman, although genmlly also 
coarse grkined, is free from these objections, and more agreeable to the palate. 
Boro rice is generally coarse and heavy, and less sweet than dman, but superior in 
every respect to dtts. All the rice sown in the high lands and in shallow water, when 
ripe, is cut close to the groufvd, so as to leave as little stubble as possible, and to save 
aU the straw for the cattle. In creep water, however, only the ears are cut off; the 
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stems remain in the fields till the water silbsides, when it is either burnt for manure 
or collected for household fuel, or for thatching purposes.** (Vol. V, 296-305.) 

Cultivation of Rice in the Jsssorb District. 

Rice cultivation may be said to be referable to two widely different 
sections, the one corresponding to the upper and more cultivated tracts, 
and the other, to the lower swamps of the Sunderbans. The former may 
be taken as representative of the fertile cis Gangetic region which ex- 
tends from Calcutta, through Jessore, Nuddra, birbhdm, and Murshid- 
iibdd, to the Rdjmahil Hills, while the latter is dharacteristic of the lower 
Gangetic delta— a recently reclaimed, and in lome respects temporarily 
cultivated, tract, which produces,almost without the aid of the plough, an 
abundant crop of exceptionally long-stemmed rice. Two extremely* 
interesting accounts of the Jessore rice cultivation occur in Mr. J. West- 
land’s on the District of Jessore ; the one, by Mr. W. Q. Deare, 

gives particulars mainly of the upper section of the district, and the other, 
by Mr. Westland himself, deals with the great problem of the utilisation of 
the Sunderband swamps. The latter is unfortunately too exhaustive to 
be quot^ in its entirety in this work, though it may be remarked that it 
would richly repay perusal. 

'1 he following are the main points brought out by Mr. Deare in his 
account of rice cultivation in Jessore proper KApp. Rep, List, of Jessore by 
J, Westland) 

For Anton Paddy, 

** Operations begin about the 20th February, sometimes the beginning of March 
if them has been much rain In February, by firing the stubble of the previous year's 
cultivation. This process goes on during all March, and, as a field is cleared, tno 
ashes are ploughed into the soil. The stubble is fired after a hot dry day about 4 
o'clock in the afternoon, andlit is a remarkable sight, as the evening closes, to see vast 
hheeU on fire. The smoke from these hheeU sometimes becomes disagreeable, as 
dense clouds of it are borne along by the evening breeze, enveloping the landscape 
as it were in a thick fog. After the spring showers fairly^et in, the firing process is 
discontinued and ploughing is pushed on rapidly. 

, For Aus, 

The preparation of the land begins about the 20th December or first week in 


are in full work. 

For Boro and Rat da. 

No ploughing is necessary. The paddy is sown \abheels and swamps after the 
inundations subsW about the middle of Decernlicr. Preparations begin by remov- 
ing the rank weeds, called kalmi, that have grown so luxuriantly during the rams, and 
subsided in thick layeis over the ground as the water receded. The paddy is then 
■own in about 10 inches to a foot oi water, being transplanted from nurseries. 

Boro mixed with rdidd in proportion of nine of the former to one ot the latter, is 
sown on a plot of soft earth immediately after the inundation has receded, about the 
ci^se of October. This plot may be considered the nursery in which the paddy grows 
till fit to be transplanteO to bhifs, from which the deposit of kalmi weeds has been 
removed as desciibed above. . . , . ^ a lu 

Sowing and Planting, •^P\siiAmg out is unknown m this part of the coun- 
try, except in the cultivation of boro paddy. The paddy is sown in a nursery about 
the close of October ; by the middle of December the water la the Wes/s is sufficiently 
low to enable the cultivator to clear away the accumulation of weeds. The seedlings 
are then transplanted to the bkoeh, and sown in aboid 6 tp 10 inches of water and 
allowed to grow for aboflt a fortnight or three weeks, wHen they are again transplant- 
ed to deeper water and allowed to mature. ^ u .. 1: * ‘ I n- 

The reaping of dman paddy begins about the first week in De- 
cember, and is continued throughout the month to the 15A ^ J^nwy* 
harvest begins about the 15th July, and w continued to the dote rf The 

dMga crop is cut about the firtf week m Decembpr. Sere paddy is cut in April, and 
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rdidd are taken off. The rdidd matures about the middle 
of Octo^fj when it is cut. * 

•• Ki>/ii.--Durinjr the past cold season^ I personally cut, weighed, and tested the 
yield of paddy in variousjparts of the sub-division of Naral and on the best lands, 
that n, lands that had Suffered least from the effects of the cyclone, 1 found that a 
®*^^y'®Wed as much as 12 maunds. From inquiries I have made in various places 
I find the average amount of raw produce from a of drnnn paddy may be 

fairly set down at 13 maunds, value Kii. Of course the value fluctuates with refer- 
ence to the supply and prevailing market rates. But the above, so far as I can as- 
cetain— and I have made a carefulinquiry, — would be what a tayai would expect as a 
fair aimrage return. ^ I he average yield of dus would be 84 maunds per bigah, value 
R(^ Boro and rdidd^ may be classw with dman paddy, but the value of boro appears 
to be greater, averaging about a 1 upec a maund nigher. This may be accounted lor. 
During the aman bar cst paddy is so abundant gene^ly that prices invariably fa I, 
whereas boro is cut while paddy is at its highest value. There is also more labour 
expendra on the boro crop. 

•* Soi^ suitable for Rice, — ^There are two descriptions of land in this part of the dis- 
tnet, d^ignatad by the layat boro jami (land) and ashari jami, 1 he lowest portions 
of bheolst in short swamps, are placed under the head boro jamL No plough- 
ing IS ever needed, and the rent paid foi such land is Ri-io to i-i2 per higah, 
while for the higher dry lands classed undei ashari jami, on which are sown the 
dman, dus, a.nd^ winter crops, the rent paid is Ri-4 to 1-8 pet bigah. It appears a 
higher rent is paid foi borojamt land in considei ation of less lalx>ur being expended 
in preparation and the saving in cost of ploughing. 

** Method of Cultivation, — The mode of culHvation is certainly primitive. The 
implements of agriculture arc ot the^ most defective and imperfect form ; hoeing 
IS entirely dispensed with as too laborious an operation. The soil is scratched with a 
rudely constructed plough, the handle of which communicates but little power of 
directing it, and the share^ scarcely penetrates the ground to a depth of 3 inches. 
The business of the hanow is performM by an instrument like a ladder on which the 
husbandman stands. Bullocks are used for ploughs and harrows, but they are small 
meagre specimens. In the soft alluvial soil of Lower Bengal instruments and oxen, 
such as they aie, seem to answer all purposes of agriculture. Manure is never used, 
i he soil seems to be so very fertile that it will beai ciop after ciop sown without 
intermission. It must, however, be taken into account that the annual inundation has 
doubtless a feitilizing influence. The weeds that giow and decay on the land 
ploughed into the soil, together with the ashes ot burnt stubble, tend to qniicb the 
ground. Irrigation is not necessary, and is seldom employed. In the cultivation of 
the boro crop it is sometimes lesorted to, wh^-n 4 drought prevails in March and Apnl. 
ITie water evaporates rapidly undei a vertical sun, and it becomes necessary to sup- 
ply the loss by conducting water along nairow cuts leading from the deeper parts of 
the bherf. The tabular statement will show the numbci ot times the land is plough- 
ed for each ciop. 

** Cost of Cultivation. — It is difficult to form a correct estimate of the cost of cul- 
tivation on account of the various customs that pievail. The gdtd, or mutual help 
system, is observed in some villages, hive or ten ra>ats. each the owner of a 
plough and a pair of bullocks, form a gdtd or club to help one another in ploughing 
their lands j no expense for ploughing is necessary beyond the first cost ot instruments 
and bullocks. But in estimating the expenses and prohts of a rayat, we must take the 
cultivation of a whole year. lake, tor instance, a bigah of ordinary ashart jami 
land on which the rayat has raised an dman and a winter crop, the following table 
will show the cost and profit — 
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Cost of Cultivation. 

Vai ub of Crop. 

R a. p. 

Ploughing . .200 

Weeding . .100 

Seed . . .^180 

Reaping . . 2 0 

Watching . .100 

Litigation . .080 

Rent .180 

R a, p, 

Paddy . 1100 

Mustard . 600 

Peas . . , 300 

Total 20 0 0 
Deduct cost 980 

Profit 10 8 0 

Total . 9^0 
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The following are the chief facts brought out by Mr. Westland re- 
garding— • 

Cultivation of, and Trade in. Rice in the Sundarbans. 

•* The second great trade connected with Jessore is the rice trade, and the sub- 
jects connected wth it may be shortly stated thus. The south of the di^nct, and 
especially the Sundarbans, form a great rice-producing tract. From the Jessore 
Sundarbans and from the Baclcerganf Sundarbans through those of Jessore, there is 
a continual flow of rice to the westward towards Calcutta. Rice also g^ 
ward, spreading itself all over the sub-divisions of the sudder and of Jhenida, which 
do not. as a rule, produce sufficient rice for local consumption. , 

" The fitness of the Sundarbans to serve as a grand rice-supplying tract was pointed 
out by Mr. Hanckell so l^g ago as 1784 and 1785. 

Cleariitg The clearing of Sundarban forest is a most arduous under- 

taking. The trees intertwine with each other to such an extent, that cMh sup- 


cannot be cut down and removed in bulk, they must be takenlpiece^meal, and the 
tree must be cut up into little pieces before an attempt is made to cut it down, out 
the trees are not the only difficulty, for there is a low and almost impenetrame 
brushwood which covers the whofe surface. This brushwood hw simply to be 
hacked away bit by bit by any one who attempts to penetrate into the forest. 

Dangers of Sundarban And there is no small danger from wild 

beasts whue all this is going on. Alligators one is not likely to come ^ross, o*cept 
on the immediate banks of rivers; but tigers are not unfrequent, and occasionally 
break out upon the defenceless forest-cle.irers if the latter approach tVieir lair too 
closely. A great number of these accidents one never hears ^ythmg about, but the 
occasions on which one does hear of such depredations through their occurring near 
inhabit^ places, are very frequent. . , , . u r..— r..i 

" Sometimes a tiger takes possession of a tract of land and commits such feariui 
havoc that he is left in peace in his domain. I am not writing of things which 
occur, but of things which have occurred. The depredations of some unusually 
fierce tiger, or of more than one such tigei , have often caused the retirement of 
some advanced colony of clcareis, who have, through their fear, been compelled to 
abandon land which only the labour of years has leclaimed from jungle. 

** Suppose, however, that the Sundarban cultivator has got over these difnculties, 
and the equally formidable, though less prominent, difficulties entailed by a 
far from the haunts of men„his dangers have not yet pa^ed. Unless the gi west 
care be Uken of the land so deaied, it will spring back into jungle and ^ 

bad as ever. So great is the evil ferrility of the sod that reclaimed land 
fora single year will present to the next war s cultivator a 
He may cut it and burn it down, but it will spring up again 
takes abmit three eradications to expel this reed when ® nl v 
too, must be cultivat^ for ten or twelve years befoie it loses this tendency to 
once cover itself with reed jungle. ^ e 

••Reclaiming Hie first and heaviest part of 

of land is usually done at the expense of the proprietor, the 
settled with Govirnment for the land ; and when the 

certain ooint he settles rayaU upon the lands thus pai tally cleared and bring 

“ SC c&CC Tl^Cse 4 y.ts »ll themselves "MJ-kari” or r«lmra.n, 
and esteem themselves to have a , sort of right of 

|hese rayats thus begin, they occasionally themselves extend thoir . 

clearings, but it may, ^ believe, be stated, as a general rule, that J'*® 

of the actual clearing work is done at the expense of tl|e capitalist, and not of the 


wnicn arc nocnew or remocc iiwii wu Miiwa, -r™ - 

A large number of rayats, who live and cultivate *5*'^ ®ir 2 l 2 ,.R thrSSh 

—that 18, near the line of rivers which cr^es the 

Baghahat and Khulna, to the Kabadak— have also lands in the Sundarbans, neia 

under different landholders. ... - c Are later 

- Seasons of ^:«//wfl/fon.-The cultivating Sun^rtans are tolcr 

than those farther north, and the pUn which is followed by these double cttltovaiois 


than those fi 
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h this. The months of Cheit, Bysack, nnd ^eth, are spent In cultivation at 
home. The rayat then having prepared his home cultivation embarks his ploughs, 
and his oxen, and his food, in a ho^t and takes them away bodily to his “ abdd,** j 
or Sundarban cultivation. Assar, Sraban, and Bhadro, arc spent in ploughing and 
sowing and preparing the crops there, the ray^ tniilding for himself, with materials 
he has partly brought with him, a little shed under which he lives. The water 
gets high in Stdban and Bkadro, but that is little impediment to cultivation. 
IvTany ot the lands undei rice cultivation arc below high-water mark, but the 
i:ilanting is easy, for rice sown on highei lands is transplanted into these low lands 
when it is strong enough to bear the water. 

'* The ravat now again comes home, and these outposts of cultivation are abso- 
lutely abandoned— large extents df cultivated rice fields and not a svmjptom of 
human habitation* By the end of Agrayatu the rayat has cut and stored his home- 
niltivated rice, and he then goes to the Sundarbans, re-crects his hut which 
piobably been destroyed during bis absence (or lives in the open) and reaps his 
Sundarban rice. At that season of the year {Pous and Magk) reapers or dawals'* 
ciowd to the district and they arc extensively employed all over the rice^ fields of 
the Sundaibans. When the rice is cut and prepared for sale, the hyapfiri:^ are sure 
to come round and buy it up, and the xcmindar will also send his agents round to 
collect tltc rents from the rayats. The rayat has sold his grain, and paid his rent, 
and the rest of (he money he can bring back with him to his home. 

Sciflrmcf.iy oj Cultivators. — While a great many cultivators in the more remote 
parts of the Suudaibans follow this method, there are m the neater parts large 
si^ttlemcnts ol rayats who dwell permanently near the land they have under cultiva- 
tion. B«t it must be remembered that these tracts are after all sparsely inhabited, 
and that many cf the rayats who dwell in them, besides haring a holding near their 
own houses, have another eight or ten mites aoay, whidi they visit only occasionally 
when they have work to do. The great fertility of the land renders it easy for 
rayats to hold large areas under cultivation, and thus, what with resident large cul- 
tivating ra>atsand non-resident rayats, we do not find in the Sundarban tracts a 
population at all equal to what the amount of cultivation would .lead us to expect. 

** Absence of \\llasfcs. — 1 here is another thing to be noticed with reference to 
the dwellers in these regions, namrlv, that they do not tend, as in other places, 
to group themstlves into villages. Probably this is one result of their having hold- 
ings so large that it is most convenient to live near them. ^ But, whatever the 
cause, many of the village names on the maps leprescnt no sites of villages as we 
usually understand a village, but rcniesent great seas of waving paddy with home- 
steads dotted over them, where families live apparently in perfect seclusion. This 
description, however, hardly applies to older settled tracts, such as pergundah Ifogla. 

** 1 have neglected to note another featuic in the rcUaination and 

cultivation of these Sundarban lands, namely, the embanking of water inlets. It is a 
characteristic of deltaic foimalion that the banks of the iiveis aic higher than the 
lands further removed fiom them, and the whole of the Sund.iibans may be looked on 
as an aggicgation of basins, where the height of the sidt v prevents the watei coming 
in to overflow the interior. Many of tht.se Kisins ate so foiiiv**!, th.al, left to them- 
selves, they would icmain under flood, as they cominunn«iti‘ with the suiioimding 
channels by khuls which pencil ate the bank ; and a gi cat pa it of reclamation work 
consists in keeping out the water, and thus bringing under cultivation Ihc iiiaish land 
inside. 

Extent of Rice Fields. — It is diflicult to give an idea ol ihc wealth of rice fields 
tha^ one secs in passing during haivcst time along the iivcis which intersect the 
Sundarban reclamations. In othci parts of the country, one’s view is alwavs lestricted 
by tices oi by villagts, but in these Sundaibans it is diffeient. You look over one 
vast plain, sti etching for miles upon each sirlc, laden with golden grain ; a homestead 
IS dotted about hi. re and thcic, and the course of the rivcis is tiaced by the fiingds of 
low biushw'cMKi that grow upon Iheii banks; but, with these exceptions, one sei-s in 
many j|>Iac>.s one unbroken sea of waving dhun, up to the point wheie the distant 
foicst TOund.s the horizon. Of com sc this is not alwajs the view \ one cannot leclaim 
a whole cstats in one day In places whcic reclamation has only more recently 
begun, a liinge of half a mile broad on cithci side of the livei contains all that has as 
yet been done by the exteij^ing colony. 

** Injury done by Cyc/onc.v.— ^'hese colonies sometimes suffer most seveiely from 
cyclones/ Their houses and their fields arc only a Toot or two above high-water 
mark, and when the cyclone wave pours up the great streams of the Passar and 
the Haringhutta, and from them spreads all over the country, the inundation worte 
cruel Ixavoc among these low-l^ing isolated villa;|^es. The grain in theii fields is 
spoiled; their houses arc torn away, and all then stoies arc losti; their bullocks 
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are carried away» and many of them drowned i and they tbemsclvee redaced to the 
extremest shifts to save their own lives. The cyclone of i6th May 1869 destroyed 350 
lives inear Morrelifsanj alone* and the toss it caused to propmy was something 
iromonse. One almost wonders how* in some ol those storms* the whole country is 
not at once swept bare, for there is no shelter from the storm and little obstruction to 
the swcil]in|[ w^ers. Liabitity to cyclones must put a practical limit to the exten- 
sion of cultivation : for the nearer one gets to the sea* the greater the danger ; and 
the more the forest is cleared away* the smaller the barrier ^ced between the culti- 
vator and the devouring wave. 

** /foiwssf.— In the^ndarfaans the rice crop is reaped about the first fortnight of 
January, the soil mily retaining up till that time all the moisture necessary for the 
growth of the grain. The method of reaping, too* is different from that which pre- 
vails over the rest of the district* for* as the straw is of absolutely no vahie in the 
Sundarhans* the crop is reaped by only cutting off the heads* and the straw ia subse- 
quently burnt down. 

**Sale of Groin.— 1 have now to show how the grain finds its way tp market* and 
here 1 have first to observe that rayats cultivate in two ways— either under advances 
from the merchant* or without such advances* Many rayats in the Sundarbsuis 
are well enough off to cultivate with their own capital, but several also receive ad- 
vances from merchant^ who for this purpose send thmr men all over, the country 
about Bkadro (August-September)* and then again send their people alter harvest to 
collect in ships the grain which has been thus pledged to tnem. Zemindars also 
make advances in some cases, but the zemindars ol these lands, that is* the large 
zemindars* are mostly abeenteea, and receive back their advances in money* so that 
the matter does not influence the distribution of trade. The small ialugdars are 
different, and usually take a close interest in their rayats. 

** A i^eat quantity of rice* however* is cultivated without any sort of advances, and 
the rayats dispose of it themselves, either taking it to the hdt themselves, or delivering 
it on the spot to a trader, or byapdrit who comes to purchase it. The latter method 
is probably the more frequent one in tho case of very remote clearings, but in thoee 
which are situated within reach of the Ad/* the rayat takes his grain to sell it there. 
There is a line of hdts situated in the north of the Sundarhans to which grain in this 
way is brought — Chandkhali, Patkgachba* Surkhali, Gauramba* Kampal (or 
Parikhali), and Morrellganj ; and from long distances the grain is brought up by 
rayats in their boats to the^ hdts* 

** Of these kdis^ the chief is Chandkhali, and Monday is the kdt day, convenience of 
trade causii^ that only one in each week, instead of two, should be set aside as 
kdt day. Itone were to see Chandkhali on an ordinaruMday, one would see a few 
sleepy quts on the river-bank and pass it by as some insigniheant village. The huts 
are many of them shops, and they are situated round a square, but there are no pur- 
chasers to be seen* and the square is deserted. On Sunday, however, ships come 
from all directfons, Imt chiefly from Calcutta, and anchor along the banks of the river 
and of the kkaf, waiting for the kdt* On Monday boats pour in from all directions 
laden with grain, and others come with more purchasers. People who trade ip eat- 
ables bring their tobacco and turmeric, to meet the demands of the thousand 'rayats 
who have brought their grain to market and will take away with them a week's 
stores. The river— a large enough one — and the kkat, become alive with native crafts 
and boats, pushing in among each other and literally covering the fare of the water. 
Sales are going on rapidly amid all the hubbub, and the byapdri and mahojans 
(trader^ and merchants) are filling their ships with the grain wiiicb the rayats have 
brought alongside and sold to them. 

**Sysivm uf The greater part of the traffic thus goes on on the water* 

but on land* too, it is a busy sight. On water or on land, there is probably a repre- 
senUiive from nearly every house for miles around; they have come to sell Ineir 
-'-“in and to buy their stores j numberless hawkers have come to offer these stores 
sale ; oil, turmeric, tobacco, vegetables* and alt the other liixuries of a rayat’s life. 




*/ If y the evening the business is all done* the rayats turn their boats homewards; 
the hawkers go off to the next kdt, or go to procure more supplies ; and with the first 
favourable tide* the ships weigh anchor and take their cargoel away to Calcutta* and 
to a smaller extent up the iiver. By Tuesday morning tn p]«e is deserted for 
another weelt.^ ^ • r r 

••At thik Chandkhali kdt alone 3,000 or 4,000/upeeh worli|i of rice on an average 
change* badds every /i«f day, and during the busiest seasotg the amount probably 
rcachw twice that quantity; and atiout 1,500 boats are brougit up by people attend- 
ing the Hdtt boats being almost tho only means of travelling here. And the rice 
alone docs md moasnic the amount of trade at this hdt; forjas we shall afterwards 
see* the tratne in firewood equals the rice trade in ^ue* and much surpasses it in bulk* 
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Cbandkhali is after all only one out of many hdts, and besides the trade that 4$ 
done in the hdts, there is an immense traffic earned on, less conspicuourly, by traders 
stationed all over the Sundarbaij^. Some of these have large ships, and vnth them 
visit the clearing's and fill their ships close to where the grain grows. Others sta- 
tioned at some village, buy up grain when they can get it, and ship it of themselves 
or sell it to larger traders. And everywhere there will be found a class of traders 
called ''/nriOM/* who insert themselves between the more petty sellers and the 
regular trader or by apart, buying up in very small quantities, and when a certain 
bulk has been accumulated, waiting for the by apart to come to buy, or taking the 
grain to him to sell it. 

** In these ways, then, the rice passes from the hand of the cultivator into that of 
the trader Kbyapari)ox the merchant {mahajan). The trader is a man who has a 
capita), perhaps, of R3ooor K400. he sometimes exports his purchased rice himself, 
taking it to the merchant in Calcutta or elsewhere, who will buy it, and so give him 
money to use for a second similar transaction ; or he will sell it on the spot to the 
larger exporting merchants, men who have large firms in Calcutta, and have agencies 
in the producing districts. 

** Routes, — The principal export from the Sundarbans is to Calcutta, and 

there is ^neral westward motion of the grain through them, the produce of the 
Bikarganj sundaibans passing through thte Jrssore rivers. The routes adopted for 
thb traffic are nearly the same that they were a hundred years ago,** 

Cultivation of Rice in the BAkarganj District. 

** Rice is the only cereal grown to any extent in the District, and is divided into 
three crops, ~the dman, or winter rice ; dus, or autumn crop ; and boro, or spring rice. 
The dman ) iehls the finest gram, and is the staple crop ot the Distnet. it is sown 
on the setting in uf the rains in April or May, transplanted from the beginning of 
June to the middle of August, and reaped in November and December. This crop 
renuircs to be carefully protected, and in a low-l>ing disNict like Bikarganj, covered 
with a complicated netwoik of rivers and watercourses, its cultivation is attended 
with some risk, as the crop will not grow unless the ears of corn can keep well 
above the water. Aman rice may be divided into two soits, via., coarse {mota) and 
fine (chiian). 

The uus crop is sown in spring and the early part ol the hot weather, and reaped 
in August. In many paits of the District it is transplanted like the dman ricr, but in 
the northern portion it is simply sown broadcast. 1 he third rice crop, the boro, 
although not equal in importance to the aman or dus trops, is cultivated, to a const- 
derabh extent, on the alluvial river accietions. and on other low-lying grounds. It is 
generally sown broadcast in December, and is reaped in April, or May, but is some- 
times transplanted. It ymlds an abunrlant crop ot a very coarse and hard rice, chiefly 
consumed by the pnoicr classes, who value it because it comes in at a season ot the 
year when no other rice is ready. It is a quick-gi owing grain, and one variety of it 
gets the name of shdtia, the {lenod from seed-time to baivest being only sixty days.** 
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Cultivation or Rice in the Nadiya District. 

In Nadiyd the staple crop of the District is nee, which is divided into the follow- 
ing four vaiieties, namely:— (1} .d vs, or autumn lice, sown in May {RaUdkh) and 
reaped in August and September {Bfuuira) ; (3) Aman, or winter iice, planted in the 
months of June or July fAshiir), and harvested in November {Agrahdyan)^ (3) Boro, 
or spring rice, planted in January or February (.Ifeg A), and reaped in March or April 
iCkaitra): (4) 7 ali, sown in April or May {Baisdkh), and reap^ in October or mv- 
ember (Kdrtiky Aus rice is sown on comparatively high land, after it has been 
ploughed up and moistened by the early showers of ram in the end of May, and is not 
tiansplanted. Aman is sown in low, moist land, and transplanted a month Idter in 
low lands, which are then covered with shallow water. Boro rice, after liemg sown, is 
aho transplanted to low, marshy land {Siaiistical Aaount of Bengal, Nadiya, by 
W, W, Hunter, page 64), 


Nadiya. 
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Cultivation of Rice in the Maloah District. 

The staple crop here,ias elsewhere in Bengal, it rice, ol which the following are the aldah. 

four chief varieties > ) Boro, sown in November and I^bcember, and reap^ in April 336 

or May*. It is grown on low-lying and marshy lands, and requires to be transplanted 
bvo or three times befoic coming to perfection. The grain is coarse and cliiefiy used 
by the cultivators themselves. 

(3) Bkadai, town in April and May, and reaped in Aagvst and September. It 
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^ is sown broadcast on higrfi lands land on thc| banks of riverse It requires no vriga* 
tion, nor is it transplanted, but it must be weeded when about five inches hig^h. tnis 
crop which is identical with the ius of Eastern Bengal* is largely grown in all parts 
of the District. The grain is coarse, and consumed by the poorer classes. 

(3) Aman,^ sown in June and July, and reaped in Novemoer and December* It is 
sown in lowdying lands which go under water during the rains, and docs not require 
tran*(planting. ft is extensively cultivated throughout the district, and. together with 
the haimaniikt forms the main harvest on which depends the food-supply of the year. 
It may probably be identified not so much with the dptan as with the KdrHk sdtl 
oi Eastern Bengal. 

(4) Haimantlk. — ^This crop requires transplanting, and more resembles the 
ordinary dmaft. It is sown in June or July, transplanted in July or August, and 
harvested in November and December.** ( K//., 70^72.) 
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Cultivation of Rice in tub Ranopur District. 

** Rice forms the staple crop of the Rangpur District. Two principal crops are 
sown and reaped during the year, namely, the dur or hahi or autumn nec, and the 
dmnn or haimantik or cold-wcather rice. These two great genera are both divided 
into different species, and these again are sub-divided into very many varieties. 

Aus oAAutumn Rice is divide into three species , — KdinXn dus dkdn, dus dhdn^ 
and jdli dus dhdn, 

(n) The first-named species grows best on high-lying lands. The seed is Aown 
broadcast on high rich lands, from which crops of sugar-cane, tobacco, and mustard 
have been obtained. This species of rice is sown in Chetitra and Baisdkh (April and 
May), and reaped in Bkadrd and Aswin (August and September). 

The second species, dus dhdn, grows best on ordinal y land, neither too 
high nor too low. It is usually sown broadcast in Phdlgun (F ebrua-y-March), on lands 
from which a crop of winter rice has been obtained, and reaped xtiAshdr and Srdban 
(June — August). 

(r) The third species of d ms rice, Jdli ums dAdn. lequires a low moist soil, and 
is generally sown in Mdgh and Phdlgun (January — Maich), in the lieds of rivers and 
marshes, and reaped in Ashdr and Srahtin (June^August). A crop ol dman or 
winter rice is often sown in the same field with/a/i dus, and at the same time. The 
dman rice springs up after the removal of the dus crop, being brought forward by 
the rains, and a second crop is also obtained at the time ot the usual winter harvest. 

Aman Rice forms the great winter rice ctop ot the District. It is divided into 
two species, rapd'ox royd dhdn, which is transplanted ; arujb hitnd, bond or bhuiyd, 
which is sown broadcast. 

(a) The robd or transplanted dman rice is sown in the first instance upon high 
land. When the seedlings arc about a foot high, after the early rains have moist- 
ened the soil, they are gradually transplanted to marshy lands covered by about 
ten inches of water. In the eastern part of the District, between ^he Ti'sta, Dharld, 
and Brahmaputra rivers, a variation is often introduced into the cultivation, 
and the rice is transplanted twice. First, when the shoots are about a foot high, 
they are transplanted into high dry land, winch is well manured, and weeded. 
When about two feet high, they are rctrnnsplantod to wet, marshy soil. This 
practice is said to render the plants more hardy, and to save seed, the shoots from a 
single grain being often divided into nine or ten plants. This doubly transplanted 
nee is called gdchhiydhdn. Ropd dhdn is sown in the months of Chaiita, Baisdkh, 
and Jaishthd (March --June) transplanted in Srdban and Bhndrd (July —September), 
and reaped in Agrahaydn and Paush (November — ^January). In cases where the 
plant is transplanted twice, the first transplantation takes place a little earlier ; the 
second transplanting goes on in Aswin ana Kartik ( August-^'October). The peasan- 
try enumerate no less than a hundred and seventy varieties ot ropd rice. 

^*1 he second or broadca*}t spi'cies of dman rice is sown in thn beds of marshes 
and rivets in the months of Phdlgun and Chnitra (February— ^pril), and reaped in 
Agrahaydn and Paush (Novembef~January). 1 his. rice if trequently sown in 
the same field ivith the tius rice mentioned above. The growth of the plant keeps 
pace with the rising of the water in the marshes, during the rainy season, the stem 
sometimes growing to a length of twelve feet. This species of itice is not very exten- 
sively cultWatcd.’ {Vi I 234-237,) ^ 

Cultivation of Rice in the Lower Bengal iC^NERALLY. 
Perhaps one of the most instructive accounts of Lpwer Bengal Rice 
Culture is that rfven by the Director of l-and Records and Agriculture in 
his first Annual Report. It, however, refers t^ the Bardwan District, more 
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especially what might be called the interfluvial Hooghly-Damudar tract 
extendineto Midnapur:— 

** Paddy is by far the most iriSportant crop of the division. There are very large 
areas* especiatly in the western part of it« that grow nothing but paddy. 

Cforses.— All the different varieties of |>addy cultivated in Bengal may be 
grouped under three primary classes distinguished from one another by marked 
aiaracteristics*-(i the Sus or early. (2) the Iman or late* and (3) the boro, ( 1 ) The 
a us is a coarse variety difficult to digest and eaten by the poorer classes alone. It 
IS grown on high lands, and requires much less water than the other two classes. 
When sown broadcast, as is the general practice* it is a good deal more troublesome to 
grow than the dman. It also yields a smaller outturn and fetches a lower price. But 
it supplies the rayat with a food*grain and his cattle with fodder at a time of the year 
when both are very scarce. It is also off the held early enough to permit of prepara- 
tion of the land for the rabbi crops, the winter vegetables* including potatoes or 
sugarcane. (2) The dman class includes most of^ the varieties of paddy, and is 

S rownover a larger area than any other ciop. It is cultivated on low lands with a 
ay soil, and requires much more water than the dus. The finest varieties ot padd> 
belong to this class. (3) The bard is a coarse paddy, some of the varieties being the 
coarsest Hiiown. It is less nutritious than the other varieties. It is grown on soft mud 
on the sides of rivers, canals* or lakes. Rdges of rivers subjected to strong tides are 
of all placesithe most suited to growing this class of paddy. 

Varieties . — It would serve no useful purpose to enumerate the more than one 
thousand different vaiietieh of paddy giown in this division. Almost every consider- 
able viiiage has a variety of its own, and every vear sees the extinction of some of the 
old varieties and the appearance ol some not known before. Paddy is perhaps the 
best instance Known of tne variations which plants have undergone under cultivation. 
Oiiftinaliy an aquatic grass, the one characteristic which it has most persistently 
retained amid^t^ all the changes l)r<>ught about by differences in climate* soil, and 
mode of cultivation ts the need ot a large quantity of water for its proper growth. 
According to the popular saying, “ dhan pan netya snan ** — paddy and betel should 
have a bath every day. It is the belief of the ia)ats that give the paddy but this one 
thing needful, and it will gfov\ in any soil and under any climate. Indeed, the 
facility with which it adapts itsclt to tl * different classes of soil from the stiffest clay 
to the lightest of .sands* and from the peaty to the saline, is simply wonderful. Com* 
paied with the advantages of a proper supply of water, all other questions in its 
cultivation, namely, the quality of the seed used, the nature of the soil on which it is 
grown, the manures applied, and the mode of cultivation adopted, are things otvei> 
minor impoitance.*^ 

The Director then proceeds to if \\ ^ a detailed account of each of the three 
chief crops named above. I’nfortiinateK spare cannot be afforded to 
reproduce the report in its entirety, but the following p.i^sages convey 
the chief points that seem necessary to amplify the inform.ition already 
gi\cn:— 

/. — Aus. 

/»»«.— The high lands on which nus paddy is giown grn^ially pioducp 
two ciopv In the year. As soon as the p.iddy has lH»en gallu led* tin. field is pieparcd 
foi onp of the raodi crops ; in thi^ part of the country one ol the pulses rr ouseeds. 

\n ditjrah lands the paddy is sometimes followed by wheat or iMiley. Potatoes 
and uu.\ paddy foiin a rotation in some places. 

On siuh lands paddy is the only ram ciop crown excepting in iute-giowing 
distiicts* when’ the following rotation is geneially adopted , — 



paddy. 

‘ the pulses or oiheeds, or the two mixed together. 


Fii bt year 

Second year. , pukes or oilseeds, oi the two mixed together. 

Stigaicatie ix grown on ant land, but it is not a rotation crop. It takes a full year 
to matuic, and can be grown only at long intervals, say every third or fourth year 
the crop which pi erodes an ^ follows it In ing paddy. 

.d'f/s paddy is one of the best cleaning ciops and is often grown as such. If an 
oichaid is to be made or plantains are to be giown, it ts on Ihe standing ous paddy 
that the trees arc geneially planted. When this plan is not adopted* it becuinc*? 
sometimes extremely difficult to put down the weeds* specially the nlu (Saccharum 
cylindricum). 
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The hanreet time for stfut paddy extends from the last neck of 
Skddra to the second week of Aswin (last three weeks of $eptsmber). The dms 
paddy is harvested while yet ili^tly green. for# 4 f allowed to npen fttlly, it wR shed 
some of the min, and dnr straw being brittle^ will get broken. A^$ts paddy again, 
exoep^g what the ryots keep for seed, is intended for immediate consumption. The 
reaping tmpfonient used is the sickle. A'us paddy is cut dose to the ground and 
laid inrthe field in parsUd lines for nearly a week. It is afterwards made into sheaves 
aad taken to the threehihjpdoor, or put in heaps of some loo to 150 dieavos each, 
the tops snd sides of which are carefrilly smoMhed to let rain water escape essily 
without penetrating into them. 

Kidd.— The outturn per bigah varies from 4 to 8 man nets of grain and 3 to 7 
/wm of straw. . . 

Heavy rains sie injurious to dus paddy. 

IHstasfs^A Idnd of black insect, resembling the common mosquito, tometisms 
eats away the oellolar tissoe of the leaves. 

TlranSp/apiM Instesd of broadcasting the seeds, dtts b sometimes 

transplmnted. In tbb esse the cultivation b much simpler and cheaper. For the 
preparation of the field fewer ploughings suffice. Ordinarily sis ploughiogs are 
given t four whoa the land b dry and two in the mud. 

ij^Aman Paddy* 

SoU.’^hM slated before, dman paddy b growa on low-lyinr lands, generally 
clayey. It requicee eueb a Urge quantity of water that high Unoa, unUn situated 


very dose to tanka, canals, or any other reservoirs of water, are not suited to grow- 
ing thb dam of paddy. Some of the best vanetiea require a day soil and about one- 
aod-a-half feet of water almost from the time of planting to the harvest time. 


The method of culthratfon differs sccordtng to the comiisrative height of the land 
to be sown with iman paddy, that according as it b situated just below the d%» 
land or dtuated lower down remsiuiog under water for the greater part of the year. 
In the first esse the land b generally foam. The paddy b cither sown broadcast or 
transpUnted. In the other case the soil b almost invariably day, and tranepbnta- 
tkm b the general rule. 

Fiest Case wbeee Aman Paddy is sown, seoadcast.— After the previous 
crop of paddy has been harvested, the first shower of rain is taken advantage 
of in giving the land one or two ploughings. This is generally done in Magk (15th 
January to isth February). If the Ibid be unclean and foil of weeds, one more 
ploughing IS fl^ven in Fal^dn or Ckaiira (March or^pril), otherwise the field 
n lett untouchM till the beginning of the rainy season. At the end of Baisdkk or 
the beginning of JaiHya (middle of May) after giving one or two ploughings. the 
seed b sown broadcast at the rate of 10 seers per bigah. It b ploughedin and the 
sowing b finbhed by passing the ladder over the field once or twice. Sometimes the 
sowing is not preceded by any ploughing, but after the seeds have been broadcasted 
the fidd b ploughed twice : once along and once across. 

The only other operation before reaping b weeding. Generally one weeding b 
soffiebnt, but sometimes CWo to three weedings will be needed. Thinning the plants 
takes pbee along with Ihe first weeding. This is, however, not the case everywhere. 
In some places m after treatment of broadcast^ dman paddy is very much like 
that of broadened dus. When the plants are about seven or eight inebes high, the 
field b twice lightly ploughed with the langla or smaller plou^ at intervms of 
about a week. After the second ploughing the ladder b pasM oust the ground 
once. These plouahings are followed by weedings. Two weedings are generally 
given. TranniUntation from one part of the field to another b.sometisses necessary. 


given. TramUntation from one part of the field to another b.sometisses necessary. 

Second Case where Aman Paddy is teansflanted.— The Iqwdying cUy 
bods receive very littb tUlsge. Some cultivators are of epioion that thme lanrb 
qmght not to be ploughed in summer, for, by ploughing, ffrasses will be destroyed, 
and m success of the paddy b de|te<Mleot 00 the growto of these grasses. In 
BaiMh (igtb April to 15th May), after a heavy sbowir of rain, the land may 
be om plwghed, while the sml contains still a large amount ef water. Thu 
ploughing of m wet bod instead of destroying the grasjbs will encourage their 
growth. Al^ the end of faistya or in AMr, when tijt bad has been quite 


■atursimd with mobture, the embaokiMnte of the Add ^outd be repaired and 
vmtor ^lecM in it. By two or thm ploughiifgs thegmiM should ha mixed up 
the mud, and the seedlings of paddy planted in. fluNe b oo- doubt some 
trath in the s^ment that grosses serve the purpoee of man manuring, but that 
tbb IS a one-sided view of the matter » evident from the tactof*p8d<ly grown on 
b^ w^ ate not early pfoughed, being often subjo^ to what the cultivators 
csll the dissase of kadamara* « 
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30 ba^;* of danif , * . . 

To spread the same • 

Four plougrhinga at d annas each , 
PUntinir 2 mea . 

•Weeding a men 

Reaping . • . . . 

Binding and thrashing 

Nursery • . . • < 
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Practically such lands receive no treatment whatever tUl the first or second week 
el A$hdr (latter half of June) when the clavi^ softened by frequent heavy rains* is 
made into mud by one or two ploughingi.^ Five or six days after this* the ladder is 
used once* and then more plougnings are given* when the field is reiuly Tor the trans- 
plantation of seedlings. 

The only other operation gone Birongh on the field till the harvest time comes is 
to weed the field two w three timea. 

Being a crop of the rainy season* Aman rice does not generally require artificial 
irrigation. In Kartth (October 15th to November isth)* just before the plants begin 
to bloesom* artificial irrigation is sometimes necessary. 

'In some places where the cultivators are more intelligent, dman 
lands almost invariably receive some dung, generally at the rate of so teskets per 
bigah. Some well-to-do ryots in this division sow broadcast on the mud about a 
maund of odrcake per bigha just before transplanting the seedlings— a practice which, 
so far as 1 know, only prevails in the Burdwan Division* and which might with ai^ 
vantage be enoouragw and introduced elsewhere. 

/>MAU»a.— Injury is sometimes done to amaft paddy by msects. (1) One called 
Shanki poka eats away the tendas leaves of the young pfant. This insect disappears 
as soon as the heavy rains set ta. (3) At this stage of its growth the plant » mso 
sometime# attacked by a mosquitodike insect* the same little creature that f^s 
on the 4 hs paddy. (3) A black fly also occasionally attacks paddy when the ears aie 
being iorm^ It auras in the milky juice of the soit grams. These flies sometimes 
come in immense numbers: 50 to too flies may be counted on a single ear. (4) 
it'fwoo paddy often suffers from kadamara. In a year of excessive rainfall* and when 
the field baa not been properly ploughed* mosses likewise do injury to this crop. 

Harwti -^The processes of harvesting and threshing of dman paddy are very 
much the same as of dus paddy, if 'man paddy after being harvested may either be 
threshed at toon at the plants iiave dried by a few days keeping* or stacked. 

Cbif tf CulhvaiUn 


nOK: ^ 

Baitorn A 
CoAtral 
BangaL 

Bardwaa. 


Yurld,’-^to ipaunds of paddy giain 
10 pons of straw . 


In clay soils somewhat more of gram and a little less of stiaw are obtained than 
what is given above. 

^oro Paddy, 

Tbit class of rice crop is not extensively grown in the Buidwan Division. Its ciU 
Ration U mfin^ to theMutb^oa^rn part of the divbion, the southern extremity of 
Ihe Hooghly and the Midnapore Distncts, and even in these places the cultivation 
of dorh paddy assumes importanoa only in vears in which the dmmn paddy has been 
wMly or pai^Uy dottroyml by floods. Ihe following is an acconot of the wav the 
cultivation of haro is carriM on in the Ghatal suh^vision. ^ 

Two different crops of boro may be obtoined inayear. It may be cultivated 
either as a winter or a ram cpop. 

, When it is grown as a winter cfop two different methods are adopted* and accord- 
iitf as the one or the ocherof there methods is followed, the kora a termed the kal- 
pvoa koro or the ohotd koro. 


* Sometimes morwthan Ks is spent on this head. 
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Tillaz9 Operation — Thcie is not much tillage required m the cultivation of this 

claM of^addj^.^ When boro is pfanted ift low-ly mg fields in which water left bv 

the overflow of rivers is still standing in the beginning of AgrakayCn^xX. ii termed io/- 
pina boro If the ground is in the form of soft mud, which is generallv the case with 
such lands, no plougl ing is needed The only thing to be done for the preparation 
of thegiound is to remove the aquatic grasses that generally grow in such places, and 
bury them in the soil to serve as green inanunng. If the ground is not quite soft, one 
or two ploughing^ are given. 

(2) ChatA boro — when boro is grown on dry lands with the aid of artiflcial irri- 
gition, it IS termed thati boro The embankments on the lower sides of the field ars 
icpaired and water i& eolletted Ihe land is then ploughed twice as in the cultivation 
of umun paddy, and the hetd is ready for transplantation 

Nursery —The seeds art first sown in a nursery For this purpose alplot ot 
ground is gent rally selected containing soft silt bi ought down by the flood Ihe 
iter standing on it is removed and the ground is levelled by passing over it several 
times the stalk of a palm leaf It such ground cannot be had, a plot of land is flooded 
artihcially and is ploughed several tunes, and then the water is removed if there ^ 
anv standing on it Ihc seeds are sown on the soft mud, but not when water is 
standing on it The gram requires to be carefully prcpaicd before slowing in the 
nurseiy. It is a peculiarity of this class of pidd> that only newly threshed grain will 
germinate propel I> f » thice diys and nights the giain is alternately dried in 
the sun and exposed to the n»srh* d« vs It is then put in a bag, which is kept under 
water all the night and dr ed all the day I his proci ss is lepeated for thiec da>s and 
nights If the seeds have alt germinated by this time, they are immediately sown 
Otherwise the) arc filled into a bag and covered with blankets. Aftei a d ly or two 
the seeds arc taken out and broadcasted in the nursery it the rate of >>»> sec rs per 
bigih The seedling^i obtained from 50 scei 1 ot grams will be s ifticient foi 6 to 10 
bigahs of land When the seedlings have grown .ibout 2 imhc^ the nms»»iy ground 
requires to be wat<r«dat interviJs of a week For ka Pira b’>rot\n. |lants in the 
nursery are abowed to griw fiom 10 to !<> inches btton they can b< tran planted, foi 
m tb s case thr transpUi rat n tike:, place on lands rontaming nruch water Smaller 
pi lilts would do tor d at I r ^ 

Transpl tuta^ in As m case of an paddy 

A t r 1 r itnenf — Aftrr th held has been trccns) lantid it is altr^inatciy iingated 
and dried till the hurvost tune cime*. 


( l)\\ inter 
(2I Ram 


\ A fin and A rtik 


Ai^rahy in , . | f haitrt , Bai akh 

A'^h ir and Sravon » \ Bh lira ind idsm n. 


} (Id —The outturn is-y to 8 maunds ot grain. 1 he winter variety gives a better 
outturn 

Cultivation oj Rh f in thp MurshidAb/p Dtsirict 

" Rici forms the staple errp in Murshidab&d district, as clscwhuc in Bengal 
Th ice cff p IS div dtd iii*o tuur gicat clause •* known as ims, amun, loro^ and jah 
Fhr rtMS trip, which i somclin is also called bhadai^ fu m the name of the month in 
whuhil IS lea, td i> siwnm \pril and May and harvested in August and Septimber 
It i*' a coarse k nd of ric< and is chiefly letaincd in the district as the food of the lowi 1 
classes It I i sinllj e. n o 1 di > land, ind never m the marslies Convenience of 
•irrigatun is thr ci < ii.) * ir c th\t mainly governs the sclei'ion of land fen its cultiva- 
tion Provided that wa vr tin he mdily obtained, the dry and moist nature of the 


tion Provided that wa vr tin he mdilv obtained, the dry and moist nature of the 
soil IS if s <oTi ‘-iry impi Iaikc Fields which border on river® or khal^ are most fie- 
Qucntly rh j<rn It is nvn bi jadr ist, and not transplanted I here is one variety of 
the awv crop the (ultivat m of whirh differs consider ibly fiom that which has l>een 
just df'cribed It IS dist 1 shed from the common hhaaai by the name of karf^it, 
and also known as fn int It is sown in July and vaped in October. It growrs for 
the most part r n mo <i I in Is, nnd is ,omct mes transpianti 4 

Ihe tmun or h iimanhL is the piincipal crop ot the District, and constitutes the 
bulk ol the II r that is con i mod b> the well to-do i lasses, and exported to foreign 
mark^ ts It 1 sown in July ind August, occasion slty as. Utc as Septepiber, and reapt d 
in Deurnber and January It generally undergoes one transplantation, but some- 
tim« it lb allowed to grow up as it is bown bioagcast WciJ-watcied or marshy land 
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are best suited to its cultivation thoueb it can be grown on high lands. The dmdn rice 
is sub*dtvi<led into an immenie numner of subordinate varieties* which differ from 
each other in the fineness of the giriia* flavour* fragrance and other particulars. 

The boro is a coarse kind of marsh rice* sown in January or February* and reaped 
in April, May* or June. It grows on swampy lands* the sides of tanks* or the beds of 
dried'^p watercourses, tt is transplanted* sometimes more than once. 

The jdli rice is not much cultivated. It is sown in spring and reaped during the 
rainy season. It grows on low river banks* whiih remain moist even during the hot 
months owing to sub-soil percolation {Statistical Account of Bengal, Mursnidab^. 
by W, W, Hunter, IX,, pages r-/oi). 

II.— Chutia Nagpur. 

Cultivation of Ricb in tub LohXrdaoI District. 

Mr. B. O. Basu, in his Report on the ^riculture of Lohdrdagd, 
gives much useful information, regarding the rices of that district* which 
IS more or less applicable to the whole of the mountainous tract of 
Chutia Nagpur, lie divides the rices into lowland and upland* the former 
practicall]^ corresponding to dman, and the latter to dus rices. The former 
Mr. Basu .sub-divides into broadcasted rice {bund dhdn) transplanted 
rice {ropd dhdn). The account given of the Palamu sub-division is suffi. 
ciently like that in sudder sub-division, that the description of the latter 
may be accepted as applicable to the whole of Chutia Nagpur. Mr. Basu 
writes ; — 

/, — Lewdand Rke, 
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/m^r/ancr.— Low-land rice {don dhdn) is by far the most important crop of 
the Bub'diyision. Roughly speaking it occupies one-thtrd of the total cultivated area* 
and supplies about two^thirds of the total cereal food pioduce of the country. 

Forteficj.— The varieties of low-land nee aie extremely numerous* and need 
nut be mentioned by name. But they all fall under one or other of the three fol- 
lowing classes, via. 

til Guruhan, jarhan or barkd rice, i,e., as its vernacular names mean, nee 
of heavy growth, ^erkan rice, as it is oftener called* is grown only 
in the gdrhd don lands. It is reaped in Aughrdn (November-De- 
cember), ai\d is known as winter rice The jorhan group includes a 
veiy large number of varieties* and comprises all the finer kinds of 
rice. • 

(^) Lahuhan rice* or literally rice of lighter growth. In Bengal this class 
of rice IS known as ehhotnd, i e., small. It is reaped in Knrtik C)cto- 
ber- November) and known as autumn rice. Like the jorkan the 
lahuhan division includes a large number of varieties, all of which 
are of a coarse character Lahuhan rice is grown on channrd don, 
1.4*.. on the higher-lying ten aces* and from this cause is extremely 
liable to drought. 

(j) Tematt rice, sown in JfdgA (January- February)* and reaped \n Baisnkh 
(April- May), and thus corresponds to the boro rice of Bengal. There 
are no d'stinctive tewan varieties. The two varieties commonly grown 
as tewan are kdndo or lenjne and dlsangd gord, the first of which 
belongs to the lahuhan division* and the second is a variety of upland 
rice. 

The don lands are about equally divided beti een guruhan and leAuhan lice, 
but the importance of the former is greater than that of the latter* inasmuch as 
guruhan rice, which is grown on gdrka don, is more productive and much less sul# 
ject to drought than lahuhan rice, which is confined to the rhaunrd don, Gurtf 
han rice is* the stand-hv of the rAyats in a year of drought, like the last* and confers 
on the country a large Measure of its immunity from famine 

TewAn rice is grown to a very limited extent in the country. It is grown on 
land which remains perpetually wet owing to the water of some rivulet or spring 
flowing over it. Such land m nict with in many villeges* but the cultivation of 
fewdn is not in favour with the ma&i of the rAyats* as It requires to be watched day 
and night against the village cattle, who roam about freely in those months duiing 
which the tew An occupies the field. 

The majority of the varieties of paddy grown in the countiy are coarse, but theie 
arc several very fine ones grown by zemindars and well-to-do rAyats. These include 
the kanakchur, lahshibhog, nakhchifni, talaniddni, &c. 
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MHhodf cHtii9ation,^Th^t% art two methodt of vrowin^ low-land rico, 

(i) tiiat In wbkh the teed is sown brondcMt in y€vi^AUr (June)} and <a> that in 
which a nursery is made in and thoiMedUBin transplanted therefrom to 

the 6elds in SrdeaM ( Jnly-Augiist). Mh gwwuM and Ukhuhan rkw can be grown 
in either way, but UmAn is inTariablv sown broadcast. The two inathods are 
entirely different from each other, and will be separately treated. Rice whkh is 
grown ny sowing the se^ broadcast will be, for shortness’ sake, spoken of as drsad- 
cwslfid rtic#, and rice which is tiaasplanted as iranManttd ric*. 

Every variety of lon^land rice (excepting igmin) can be grown in either way» 
but the finer varmties of jcrhan rice are usually transplanted for this reason, that 
if growa by sowing broadcast, the grains become larger and coarser. 

Coarse paddy is always steeped once or twice in boiling water before being 
husked, but the nner varieties do not receive any such treatment, and are eaten dred 
or nnsteepod. Steeped rice ia known as uthnd and is easier of digestion, 

Sei/s.— Rice does best on alluvial soil or pinkui as it is called in the Five 
Pargmnts, where alone In the sub-division this class of soils is met with. Next to 
alluvidl S4W it blsck ndgrd, a strong day sod, and next to the latter is khirsi or 
day loam. 

A.*— Broaocastid Ricb (Bund dkdn). Cultivation.-Al the soil remains 
naturally moist, the first ^ughing is given directly after the winter-ria« harvest is 
over t otherwise immedmtdy after the first fall of ram in Mdgk, L>uring this month 
and Fdtgun two or three ploughings are altogether given, and the soil left exposed 
to the actkm of heat and cold. In Ck^ the field is manured with cowdung, as 
much bang applied as the rayat’s stock of manure can afford. A good dressing will 


most places in CksyL The manure is first distributed over the field in small 
hea^ and then spread out by the koddli or spade, or buried in by ploughing. 

In Bysdkk or ftyto as soon as ram has fallen, the field is ploughed once more ; 
the larger clods, if any, are broken by the mallet Jor the dkslfkunrd) ; the harrow 
(«i#Ar or ckawk) is then passed over the Isnd. The time for sowi^ extends from 
late TAsyf to early Asdr, according as raid hegina early or late* CWyf-sown rice 
cornea up stronger and gives a better outturn than late-sawn rice. After the land 
has been prepared, the seed is sown broadcast at the rate of about one pukka 
maond per acre, and buried in by a light jiloughing. 1 he harrow then passes once 
more over the field, which is thus left till Srdvan, 

There are two ways of sowing paddy, according as the soil is in the form of dust 
or is mCNSt. In the first case, the sowing is called akurubund or dust-sowing ; in the 
latter it is called rask^bund or moist-sowing. The first method of sowing {dkari^ 
bunds has been described above; in the second case xrash^bund)^ theomy differ- 
ence ia that the soil being moist, the dods have not to be broken, and the last 
plonghing After sowing is not necessary, the harrow .only passing over the ground 
after the seed has been sown. The last ploughing is essential to dkuri^und in 
order to bury the seed deep enough. In this case the seed will remain in the 
ground for a fortnight or even longer, f.e., as long as rain has not fallen, and ger- 
minates directly after the soil has teen moistened by the first shower of rain. Of 
the two ways *of sowing, the dkuri-bund or dust-sowing is preferred, as it gives a 
better outturn than the other. 

Rice fields, whether sown or transplanted, are ploughed three or four timM. 
The first ploughing is known as chirm {lit, cutting open), the second as debar ^ the 
third as uthde, and the fourth as purdo or finish. 


Repairing drs.— The drs or embankments enclosing the rice-terracM have to 
be repaired every year with a view to make them as far as possible watertight. 1 he 
Prs of fields intended for broadcasted rice are repaired usually in Mdgkt that is, 
at the time they are ploughed for the first time. T here is liowever, no fixed time, 
excepting that the repairs must be done before the sowinjg time^ and as the soil 
gets very hard in Chiyi and Bysdkk^ the most convenieitt perio \ for doing the 
lepahns is after the soil has teen moistened by the winter shoUrers. The repairs con- 
sist in earthing up any gaps that may have been made during the previous rains, 
and in adding earth to the top and sidea of drs, and tbefi making them strong 
enough te resist a sudden rush of water into tkib terrace. 1 he repairing of drs is 
an item of heavy labour, and requires at least about twelve mio for one day per acre. 

Regulating wafirr.-— From the time the paddy is sown liO the end of the rainy 
season, the amodnt of water in the terrace has to te constnntly regulated. When 
loo much imin has fallen, the rayat makes a narrow opening dn tne lower side of the 
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feenace* and allowt lh« lurplut water to flow off. But in case there hae been not' 
rAio for a or t«o^ the opening ia earthed up, and sufficient water is IcAt in the 
teiTM. When the rainy season m about to cfose, that is* about the cad of Bhddra 
(middle of September)* the in are made as watertight as powble* the rayafs 
endeavour being to beep in as much water in the terraos as he possibly can. 

IIVMffMig.— After the paddy has been sown broadcasL nothing is done till Srivan, 
beyond regulating Water in the terrace in the manner described above. In Srivan 
the plants have become 8 to 10 inches high* and are found more or less infested 
with grasses. In order to destroy the latter* the field is once plou^ed and har- 
rowed; this operation is known as bUtkdli or bidkina. The rice pTants* together 
with the grasses* get partly buried in the mud ; die latter are largely destroyiSU but 
the former come up again in about a fortnight. About a month later on. that is. in 
Bkddra, those grasses which have escaped being destroyed are carefully handpicked 
and serve as escellcnt fodder for cattle : sometimes* two ireedings are given. After 
weeding nothing is done till harvest time. 1 be method of hanresting rice wUl be 
described later on after all the different ways of growing it have bean described. In 
the western parganfis rice b weeded only by wmi-to-do and intelligent rayats* as the 
operation is equally troublesome and espensive. In the police circle of SiJi, adjoin- 
ing the district of ‘Manbhum* the weeding is followed by an operation caSedgtfcAi- 
kdii, lt» consists in filling up gaps with the plants removed from thickly-grown 
spots. This insures an equal distribution of the plants over the field* and thus 
encourages them to tiller, teat is* to throw up fresh shoots. The gicki*kiti opera- 
tion is common in Bengal* but is not so much essential in Chutia Nagpur* where the 
soil being much poorer* the rice plants do not tiller so freely as they do in the fertile 
soils of Bengal: and consequently they do not suffer so much from being close to 
one another: * ^ ^ 

Aewd^fsd.— This is a method of growing sown rice adopted in various emer- 
gencies. It is followed only to a limited extent, and being cheaper and less trouble* 
some is practised largely by the poorer rayats. It is flowed under the following 
circumstances: — (1) when the rayat wants to save labour; (3) when there has 
been a heavy shower of rain* and land rendered thus nnfit for sowing in the ordinary 
way ; (3) in case there are not sufficient seedlings to plant the fimds intended for 
transplanted rice; and (4) if through drought in the early part of the season, broad- 
cuted rice fails. As a rule* lew^tuni is resorted to only m the last instance. '1 he 
yield is much inferior in ordinary years, and as the roots of the plants do not go 
deep enough, Umi-buni rice is very precarious in years of deficient rpiolall. 

On girki or low-lying terraces mmost any variety of gwniAan or winter rice 
can be grown in the /ma-Awwd way. On ekaunri or high-lying don, two varieties 
arc generally grown* via,, karkini and kinio or jtnjne. Both of these are of very 
light growth, mature quickly, and reouire a coosio^able amount of raiq for their 
»owtn. Karkdni rice is highly prized by the aboriginal tribes* as it gives a rice- 
beer much stronger in quality than any other variety of rice. 

If the field is intended for lowi, it is ploug)^ twice in Migk and left as such. 
In Asir, after a heavy shower of rain, the land is worked up into mud by the plough 
and the harrow* whicn go over it three or four times. The mud is then allowed to 
settle down for a day or two ; the supernatant umter which comes above the mud is 
then drawn away, and the seed* which has been previously made to germinate* is sown 
broadcast. The germination is effected by soaking the aeaned seed in water for 34 
hours* and then putting it in baskets, which are placed one over another with a view 
to cause partial fermentation ; the top-most basket is covered over with a stone slab. 
The seed is kept in the baskets for another 34 hours. The sowing takes place on the 
third day, when the sprouts have just appeared : the germinated seed is known as 
dnkovfd. When the plants have struck root* the field is treated in the same way as 
for broadcasted rice- Weeding is* however, seldom given* the yield of Uytd~bund 
rice being too small to meet the expose of the operation. £r«e-eiimf rice is seldom 
manuredior the tame reason. 

U lamd^und is resorted to in any other circumstances, the land is ploughed, 
harrowed* and worked up into puddle in the same way as for transplanted rice. The 
seed is made to germinate and sown in the way described above. 

B.— Transplanted Rici (Ropa dhan). The seedlings are grown on 

carefully prepared nurseries and then transplanted in the rice-fieldt. There are two 
kinds of nurseries or kirds^matikini bird or up-land nu^ry* Md lohbird or low- 
land nursery. The maiihdni biro gives stronger plants than the frkbird, which* 
like /wd-finwA rice* is more precarious. The latter* however* requiies less seed, 
and comes up quicker than maiikdfti. llie seedlings of all the finer varieties of rice 
are gi^n in IMird, Each of the two kinds of nurseries is dettribnd below. 

The cultivation of land intended for up-land rke nu^ries and the method of 
sowing the paddy seed are the same as for broadcasted rice. The only ^fferencer 
are that the number of ploughings in the case of the uuisery is larger* being six or 
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ieyefi and often more s the applkatioo of manure more liberal^ and the seed town 
very much thicker. Maiih 4 nl bird i» manomd with a»ihe» and cowdung. which has 
been previously burnt with a view to dtetroy the seeds of giaisss and ocher weeds. 
The quantity appKed is usually about double thargiven to fields to be sown with fice. 
llie ouantity ol seed sown in matihdni bird per acre is seven to eightpuMa manndf. 

matikdni bird is made in bdri land or in portions of the dihdri lands, i>., those 
adjoining the homrstesds. Upland nursery lands are known as ehetrd^ and besides 
yielding the seedling are annually cropped with various rabi crops, such as mustard, 
brtnjj^, wheat, and barfey. 

The time for sowing the paddy seed in up-land nurseries is from late Jtyi to end 
ol itrdr. 

The cultivation of Ukbirtt is similar to that of Uwddfund, or iiiud*eown rice. The 
land IS occasionally broken open by one or two plough! ngs in bidgh» Lthbird is 
manured with raw cowdung a few days before the seed is sown. The germinated 
•sed is sown on the puddle made by repeated ploughings and harrowings. The rate 
per acre is consfderably less than that for maiiAdni, and is about 6 maunds per acre 
of nursery; No weeding is given to Ukhird. 1 he seed is sown in Asdr and early 
Srdban, and the seedlinga g^ rwidy for planting out in from twenty to thirty days. 

One acre of a rice nursery will afford sufficient seedlings for planting amt 6 to S 
aores of paddy lands. It is wculated that one kdt of land requiies 40 ( ss one 

kdi) of sm it sown broadcut, 45 paild^ of seed if the seedlings are grown m up-land 
nursery, and ^%paUds if they are grown in low-land nursery. 

Cuuivatiinj^ln Aidr, ^en the soil has been softened down by the rain, the land 
is broken by the plough^ the ensbonkments or drs are repaired, ana water kept in the 
terrace for a few days with a view to cause grasses to rot. The water is then let off. 
a second ploughing b given, and water again shut in fora few days. Ihe thiid 
ploughing (which Js the last but one) is followed by a harrowing with the chowk, and 
a day or two alter, the land, if uneven, ie levelled ov the kdrkaor the mher (harrow) 
On the day of the planting, the land is once more ploughed, and Che chowk goes over 
it round and round, so that the soil and water get mixM up into a uniform paddle, on 
which the seedlings are planted in the manner describe below. The number of 
ploughings is usually four, the names being the same as given under broadcasted rice. 

sfaiiMr#.—- Transplanted rke-fields seldom or never receive any manure, but the 
nurseries have to be plentifully manured. The rayats’ stock is too limited to spare 
manure for transplanted ric^ uthougb it » admitted that the application of cowdung 
will be of considmble benefit to it. 1 have found a rayat here and there who, being 
well off, will only ^ow transplanted rice ; this he manures lil^rally and gets in return 
better crops than his neighbours. The reasons why transplanted lice is not exten* 
sively grown, and why most rayats prefer to divide their rice-fields between bioad- 
castM and transplants lioe, have bwn detailed in a preceding paragraph. 

Trsifjp/sn/fng.-- Theseedlings are first uprooted from the nursery and msde into 
bundles, which are then carried to the field. Twelve women (the lighter field woik 
being usually done by Kols and low caste Hindu women) are calculated to uproot see^l- 
lings enough in cne day for one acre of land, and twenty-four women to transplant the 
same. The bundles of seedlings are thrown into the fields at adequate intervals ; each 
woman takes a bundle, and with her thumb and forefinger makes a hole into the mud 
into which she thrusts a few plants. The seedlings are planted at intervals of 6 to S 
inches. The reason for close plantii^ is that rice does not tiller so well in the poor 
soils of Chutii N 4 gpur as they ao in Bengal. The ^dchi$ or dusters of rice plants do 
not become half so thick, 1 believe, as they do in Bengal, showing how poor the soil 
of the country must be in comparison with that of the Bengal plains. The time for 
1. ::r.cp^2Ptmg the seedlings extends over Srdvan and the first week of Bkddra, l,ate 
transplanted rice is extremely liable to various insect pests. 

Roguloting wafer .^After the seedlings have been transplanted, and as long as 
thep have not struck root in the ground, the rayat takes care that the terrace is not 
overHoodsd with water. After the plants have co^e up and appear to be growing, 
the quantify of water in the terrace has to be regulated in the lAme way as fur broad* 
castM rice. No further treatment is necessary till the hai vest l)me. 

As a rule rice-fields are not irrigated. During the rainy m^ths the t ice-terraces 
remain moreuMr less flooded, and the cultivator has only to rei^latc the quantity of 
water by alcernatcly opening up and closing some part ofl^the ebibankments. At the 
disappearance of the rain* he tries to make drr as Vvatcr-tight as he can, and in this 
way water can be left in terrace for periods varying with the position and char- 
acter of the soils, Inoidinary years there are always a few showers in Uastdw 
HdtHd (first fortnight of Aswin) and in Ckitrd (lai<t foitnight of the same month), so 
that lakukan or autumn rice, which is grown on chaunrd dan and more liable to 
drought, does not suffer from want of moisture in the soil. Tht gdrhd lowlands, 
from their low position and the clayey character of their soils, are more 01 less reten- 
tive of moisture, and although they cunsidciabl) suffer fiom drought never tiiin unt 
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a total failure. In the event of the drought intervening in Aswin and Kdrtic, as was 


joritv of villages the outturn of autumn rice barely reached a annas. 

Autumn rice flowers in lata Bkddra and the grains fill up in Asmin, Water is 
essentially necessary during this period^ or otherwise the ears do not push up fiom 
iimide the blades, and the grains remain empty, and become what the people call 
oiUi. For the same reasons a few showers (n Aswin and Kdrtic would considerably 
nenefit winter or guruhan rios. 

In years of normal rainfall the necessity foi irrigating paddy is not much felt by 
the rayats. lilts partlv counts for the almost utter absence of provisions for irrigation 
in the country, ft is, however^ freely admitted by the people that the yield of rke can 
be largely increased by irrigation even in a year of normal rainfall. The subject of 
nee irrigation has been treated in detail in the section on irrigation, to which 1 beg 
accordingly to refer. 

Rice naroe&t. Period.-»The rice harvest extends over the two months of Kdrtic 
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and Aghrdny that is, from the middle of October to the middle of December. LaAu^ 
han or autumn rice is harvested in KdrtiCt and gurukan or winter rice in Agkrdn, 

Threihing Yard, — Before the harvest begins every rayat prepares his kharydn 
or threshing yard by scraping grasses off a convenient plot of ground, and then 
cleaning and making it even wUh aplastering of cowdung. If the rice*fields are near at 
hand, the kharydn is made in hdri Und, or if they lie at a distance, on an adjoining plot 
of fallow idnr. In the latter case he builds a temporary straw hut, from whira he 
can watch his rice^heaps. Rocky places, when they are found in any village, ai e in- 
variably tu«'ner into knarydn, as these arc very easily kept clean, ano do not require 
to be changed every year. 

Harvesting, work of harvesting is done both by men and women in Chutii 
Nigpur, but in the Five ParganHs women are seldom employed for this purpose. 
Sixteen men and twenty women will harvest one acre of rice in one day, the actual 
number depending on the growth of tice. On the plateau of Chutia Nigpur the rice 
plant never attains a height of more than 3 feet, ana the straw is not long enough to be 
made into bickdli or bundles, as is usually done with the heavier varieties of rice in 
Bengal. The stalks are accordingly cut at some distance (6 to 8 inches) from the 
ground, the stubble being subsequently fed down by cattle. In the Five ParganSs 
lying below the Chutii Nagpur plateau the soil is more fertile, the rice plants become 
of longer and heavier growth, and the stiaw long enough to be made into bundles. 
The heavier varieties of rice {guruhan) are. when the rayat so wishes it, ^ut at the 
base with a view to keep the straw intact and convert it into bichalt. Most portion ot 
tho guruhan and the wnolc of lakuhan rice is, however, cut some way up the stalk, 
as in Chutia Nagpur. The rice plants, as they arc reaped by the sickle, are left on 
the ground in small bundles, which are subsequently collected into larger bundl«.s, and 
these latter into loads, which are than carried to the kharyan and arianged into hol- 
low areolar heaps called with the eais on the inside. Ihere they remain 

until the time for thieshing comes. 

Threshing method of threshing rice is the same as in Bengal. From five 
to seven bullocks aie tied in a line, and are driven round and round over the rice 
stalks which have been spread out in a circle. The bullock at the centre is not tied 
to any post as is done in Bengal and Bchar. Occasionally two or three lines of bullocks 
ate employed inordei to expedite the woik. Four men and ten bullocks (five in a 
line) may thresh one acre of iicc in six hours fiom morning till mid-day. Two men 
drive the two lines of bullocks, and the other two sift the straw with a pitchfork, or 
dkdin as it is called. Towards the end, the straw is well silted by the band, and the 

E ’ains allow^ed to drop below on the ground ; the straw is then gradually removed, 
yer after layer, and the paddy, together with small broken bits of straw, l**ft on the 

E ound of the kharydn. The uncieaned paddy is then taken in a sup or winnowing 
isket, which the rayat holds as high as his head, and shakes it to and fro to let down 
the mixed grain and chaff. The paddy grains, being heavy, fall at his feet, while 
the lightet chaff and dust are blown away to a distance by the breere, caused by the 
shaking. The cleaned paddy is then measured out and either jitored 01 disposed of in 
various ways. Gord'cntd rise— rice reaped at the base of the stalks in order to con- 
vert the latter into is threshca in the Five Pargartis by beating the bundles 

over a flat wooden plank, usually the flat surface of a sagar wheel. This process 
takes more time, but the straw is much more valuable. I 

fVnfcAfnyt'.— During the harvest and threshing time the cultivator has to w per- 
petually on the watt h to see that the paddy is not stolen away by dishonest laboureis. 
in the kharydn he builds himself % rude triangular straw hut in which he would 
up and sleep at night so long as the thieshing is not finished. As a fiirthei pi<»cau- 
tionaiy moasu<c, it r a icgulat custom with the layal to sliew ashes in sevtMal linc« i 
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Cost ^ CuUvpation por ucrg of transplanted paddy, 

Plousrhiiiff |th of an acre idt up-land nursery 5 times with har- it a, p, 
rowing««iths of an acre oncct will take ai ploughs one day at 

1 anna 6 pies o33 

Spreading manure (a men for one day) a o 

SMd pa^y, 45 seers, at Ri per maund 1 a o 

PuUinjip out sMiinffS (8 women for one day) • *080 

Carrying the bundles of seedlings to the fidd (4 men for one 

day) 040 

Ploughing one acre of field 4 times** ta ploughs at i anna 6 pies t a o 

Harrowing (a men and 4 bullocks) 030 

Repairing embankments 100 

Planting (one man to distribute the bundle and ao women to 

plant) >50 

Reaping and threshing yard . • • . . 1 a o 

Threshing and winnowing o la o 

Rent and ibwibs of one acre of first class don .360 

Total . 11 i 3 


Yield of one acre of first class don-ia maunds at one maund 
for the rupee . 


la o o 


Chtida 

Nagpar. 

Lohar&gR. 


Peifs.-»i^twdand paddy is subject to various insect and fungoid pests. The 
chief among them are — 

(1)^ Bhenku is a fungoid disease appearing in particular years, causing the blade 
to whiten and dry up. The pe<^le are ignorant of its cause and remedy. The 
amount of loss caused by bhenku is never great in Chutia N&gpur Proper. At Jheria 

1 1_ ^ . ‘ j the 

> 15 a 

. iMay) 

and cools down the soil, bhenku is likely to be more abundant and injurious. This 
belief may be vrelMounded. The study of the tnsecf and fungoid pests of farm crops, 
and above all, of paddy is very important. 

(3) BonM, an insect pest which causes considerable damage to rice that has been 
transplanted late. The insects are minute, thin, wormdike caterpillars, which eat into 
the blades and ear-stalks. The affected plants become white in colour. The riyat^s 
remedy constats in spells and charms, one of them being to scatter bamboo shoots cut 
into small bits, accompanied by certain spells or mantras, Ibe time when the 
young caterpillars appear is the latter part of Bhddro and the early part of Aswin. 
About this time the leaves of paddy whwh has been sown or transplafited early in the 
season have become too stiff U> be eaten by the young worms, but late transplanted 
paddy affords wung and delicate leaves on which the^ greedily feed themselves. 
This explains why paray b infested with bonki only when it lias been planted late. 

(3) Chdtrd or rdtd b, I believe, a fungoid dumase characterised by the plants 
dying away in patches. 

(4) Candha or makhi , — ^Thb b a small winged insect appearing in swarms at bios* 
sommg time. The fly emits a most offensive odoui , which is said to dry up the milky 
juice inside the young paddy grains. It cuts into the ear, which faib down and dies. 
The pest b prevalent in a year of excessive rain. 

Besides the above, paddy b infested with numerous insects, which on the aggre- 

K le must cause a deal of injarv to it. Mr. Sen has pointed out in his rep^ on 
rdwan thit the main cause of the appearance of insect pests is that the riyats close 
up their rice fields and allow the water to become stagnant. This be considers to be 
a serious mistake. Whatever this may be in Boidwan, it b not so in Chutia Nfigpui. 
Here the riyat, by shutting up water at the end of the rainy season, tries to save the 
paddy from drou|^t, and al hough it runs the risk of being infested with insects, the 
riyat accepts thb evil as the lesser of the two. 

C. — Tewan or SuMiiER P^DOY. — TVwdn ptddy, ps 1 have said before, b 
grown on land i^htch remains mobt during the summer months. Its cultivation 
reaemblda in every respect that of lemd'-hund or mud-sown rice. 'I'he usual time for 
sowing tetsnn b the month of Mdgh. It b reaped in Bysdk and Jeytt end occupies 
the field for about three months. The field should be constantly 'watched against 
cattle, which at the time are freely pastured all over the village lands. From this 
cause the cultivation of tewdn pAdny b not in general favour, and many fields, which 
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are naturally suited to it, are left faHow in the summar months. Tewdn land fetches 
much higher rents, as they afford two crops of padd^ in the year. 

2.^^C/p-tand Paddy {Gord dhdn). 

Extent of Cultivaii^,^ln Chutii Nagpur up-land paddy ranks next to low-land 
paddy in oraer of imp<wtauce. It occupies, I believe, about one-third of the total 
cultivated area of the uplands. Gord, the two raillsts— gondfi and mdrud, and 
maize — are the stand-by of the riyats during the three months {Bhddra, Aswin, and 
Kdrtic) previous to the great winter paddy harvest. . . . 

dotation, — Cord takes part in two distinct rotations, both of which have been 
treated in detail in the section on Rotation of Crops. Briefly speaking, it follows 
either mdrud, or urid, according to one roUtion, and is grown on fallow land ac- 
cording to the other. On good fertile land it may be taken also^ after eondli. 

There are several varieties of gord paddy, distinguished mainly by 
colour of the grains. All the varieties are, however, coarse in imaracter. It need 
hardly be said that gord is only another name for dus paddy. 

SoiL — Cord paddy does well on a light sandy loam ; heavy clay soils are ttnsuiten 
to its growth, as clay mterferea with the proper diffusion of the roots. 

Cultivaiion, — Cordis always sown bro^cast, and never transplanted fts is fre- 
quently done in Bengal. In Chutia Ndgpur Proper it is never manured for fw of 
grasses which oowdung invariably gives rise to; in the Five Pargands, however, land 
intended for gord is manured in the same way as sidrnd, which latter is very scantily 
grown in that part of the country. ... . . j 

Gord land requires to be thoroughly worked up by repeated ploughing^ and ex- 
posure to heat and cold. 

** Bara mash, tero ckds ** 

** Tdhe karo gord Ash , ** 

that is. "plough 13 times in 12 months, then hope for gora paddy.’* The grasses 
must be thoroughly burnt up by heat by the time the land is fit foi sowing in Jeyt or 

^^iSn land which has remained fallow for one or more years according to the fallow 
system of rotation, the first ploughing is given in the rtionth of Bkddra, It wfojfowcd 
by one or two ploughings more in the same month, and the land is left as such till the 
month of Mdgh. During the intervening months the riy^ is too busy with his 
harvest to be able to afford time for the ploughing of gorW^nO. On lands which 
have bornrsa crop of mdrud or urid, the first ploughing is given id Mdgh, after the 
soil has been softened down by a shower. 

From Mdgk dll sowing time the land is ploughed and croes-ploughed at intcnml.s 
of a fortnight or so. No other treatment is necessary before sowing, which takes 
place in late Jeyt and early Asdr, The sowing *» immediately preceded by a ploughing, 
and may be either dhulibund, in dry soil, or rashbuno, in the moist woil ac- 
cording as the soil at the tiihc of sowing is dry, or has b^n moistened by a shower. 
The seed is sown broadcast at the rate of about one maund per acre. 

On the third d«, after TOwing the Und i» ptooghed once lightly end harrowed 
with the ckovk with a view to bury the seed. I cannot for the fart why the 

ploughing should be given on the third day, and not immediately after sowing, as is 
isuaTly fone wfth niny other crops.. Any grasses ttot m» bav. sprung up. are 
nrefuily hand-picked, when the crop is about a foot high. Nothing ^ is done till 

There are two insect pests to which upland paddy is subject. These 

are— • 

(i) Bkuskd--An ant-like in^ which eats into the roots of gord dhan, and 

thereby causes some amount of injury. ... • j 1 1 

(a) Ndnua,--A spiny caterpillar, about an inch long, which causes considerable 
damage to gora and to mdrud tn August and SeptemlMr by e^mg away the leaves. 
A few specimens of this caterpillar 1 sent to Mr. E. C. Cotes of the Indian Museum 
through th» Agricultural Department for identification. ATufiikf » said to be more 
abunlint in the jungly villages; the jungles probably afordmf the proper habitet 
for the moths. It is said that the ndnud was unknown some 10 or 15 years ago. Its 
ravages are not limited to gord and mdrud ; k^r or thatching gfass has been largely 
destroyed by this ipsect in many parts of Chutii Nigpur Propern 

Harvest.-^Gord paddy is harvested in the last fortnight of Bkddro and the first 
fortnight of Aswin. U is reaped and threshed in the same manner as low land 
paddy. Apy detailed desrription is therefore unnecessary. 
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Bandirti Nartiiilibbeg* (3) 1 he Dilua sown on low wet landa in Novemtier or 
December and reaped in April. Its most important varieties are the Piiand>Ka8uodi. 
''The Sirad* or winter rioe'^rop* is frenerally transplanted by the more dilig^ent 


, ^ le 1 13) weediim, after first rati 

log and ploaghing, Jnly or August ; (5) second weeding, Augnst j {6) laying (arrang- 
ing the crop for convenience m cutting) December ; (7) reaping* Decemb^ or Janu- 
ary ; (^) threshing* January or February ; (9) scalding (a little water b poured^upon 
the pmy, which is then placed over a fire until the water is evaporated for the 
purp^ of loosening the husks); fio) cleaning (husldog)** {Onsia by W. IF. 
Huntmf^ VoL //. /d)* 

Coltivation op Rice in the Balasore District. 

** Rice is the staple cnm of Balasore as of all other districts in Orissa. Tt bdivided 
into five great genera, ana forty-nine principal varieties. (1) The DUna rice, sown 
on low iMds in December or January, and reaped in March or April, grown chbfly in 
the Fiscal Divisions of BAyang and KAyAmd. It b a coarse, red, unwholesome grain. 
Its prinapal varieties are ue DUua, Laishmindn^anpnyd, Bdmanbdha,iAniarakhd, 
and Sa^Tiskdkul, (a) Sdihiyd rice, sown on high lands tin May or June, and reaped 

- . ... -Tinopal varieties ire, 

) Ntydli rice, sown on 

_ ^ . . ir; common through- 

oul the dbtrict ’** {(frisia by W. tlT, Hunitr, Vol //. a^, pag§ 44). 

Coltivation of Rice in the Ccttace District. 

" The staple crop, in common with therother Districts of Orissa, b rice. The fol- 
lowing b a list of the principal rke crops, with their varbties.*— grown on 
high land, the banks of rivers and on the outskirts of villages. It b sown broadcast 
in May and reaped in September, the soil m which it grows being called DofaslU or 
' two crop* land. There are two distinct species of Btdli rice, the Sdihiyd and the 
Bara* each subdividnti into many varieties. The Sdihiyd derives its names from the 
time It takes to come to maturity which b believed to be exactly sixty dara. A tradi- 
tion relates t^t the Bidli rke was not made by BrahmA, the author of the Universe, 
but invented by the sage ViswAmitra. It is socordiopy considered less pure aod 
prohibited in religious ceremdhiet. 'I he hjgher c lsi^s seldom use it, as it is a 
coarse grain difficult to digest, and apt to bring on diarrhoea in stomachs nnaccns- 
tomed to it The chief suMivision of the Sdihiyd SMcies b the Hdrvasdihiyd, and the 
pmdpal varieties of the Bara species are the Bakri, Inhri, Madiya,*Ckauli,Mnd 
fitaUdli. {iySdrad rice b of a better quality and includes two great specks, the Laghu 
and Guru, The former is sown in May on comparatively high land, and b reaped 
in November. Its thirteen most important varieties are, the Chhdtarchampd, Moira Ban^ 
guuina, NiyMU Hdrud, Laukd, Bodla-ehampd^ Sara, Nardd^ Mdni, Bangri-pan- 
chi^ Paldsbkutf and Bkuimdndi, The Guru sp^ies oiSdradgrtym on km lands, being 
sown in May and reaped in November or December. Some varieties are sown 
broadcast on low marny ground ; others are carefully reared in nursery fields, and 
trpnsplanted stalk by stalk to higMr and dryer soils. Ground covered with a foot of 
water gives a good crop, but the coarser sorts will grow in six feet, although all must 
be sown to begin with in solid land. For some, a soil having an admixture of sand 
(Dvresd), while for others a soil not sandy {Mdidi), b best adapted. Some require to 
be sown esriy in the seison, and others late. Certain varieties will not grow unless 
the lend b thoroughly wee<M, while others fiourbh in spite of every thfog. In order 
to ifrovide sgainst the uncertainties of the season, the husbandmen sow both the 
species whirh require flooding or which wfll not suffei from it, and those that will 
flourish with but a moderate rainfall.’* (Orissa by W. W, Hunier, //., /y>/y/N^.) 

IV.-BdiRr. 

Mr. Georg# A. Qriargon, in Bihar Peasant Life^ gives an interesting 
account of rite culture, but chiefly in the sense of supplying an accurate 
vocabulary of the terms and savings connected with that crop. The 
following list of terms fliay be found useful s— 
ss riqe whether the crop or threshed. 

CAdar s husked rice, but there are two kinds of husked rice, usina 
stsna or jesanda, rice eaten by the poortf classes which is parboiled before 
being hawed, a^ arwa. eaten by the rich which is not parboiled before 
being husked. * 
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Bhdi s= plain boiled rice. 

Khichri s= rice boiled with pulses. 

Golhaih s: rice boiled to a mash. 

Panikata ss a dish prepared by adding water to the rice left from last 
night’s supper. 

Dhankar = land that has borne a rice crop. 

Khilmar =s land recently reclaimed for rice culture. 

Birdr or henga = a nursery for rice seedlings. 

Bihan or mori =s seedling rice. 

Aufi or dntiya = bundles of rice ready for transplanting. 

Khdru = twice transplanted Boro rice. 

According to Mr. Qrierson there are two chief crops of rice in Behar 
with a subordinate third crop. These are 

/. — Broadcast Sown Rice. 

This is known by various names* such as bdvtag or bdog ; in Gaya 
bogerii, and in Patna« bogha. Of the broadcast rice* the fotlowii^ special 
kinds are enumerated : — (i) sdthi, this is a red rice which ripens in sixty 
days. U is sown in the month of May- June and reaped in July- August ; 
(a) sokna sowm with the first fall of rain in May.June and cut in Septem- 
ber ; this crop is called hhiidaiya ; (3) a very extensive series which are 
sown in February- March and reaped in November- December. Mr. 
Qrierson then d^als with the special forms of broadcast sown rice which 
are peculiar to certain districts of Behar. As he enumerates some 50 
kinds, space cannot be here afforded to deal with them in this work. In 
Champarun and Tirhut there is a white-bearded rice known as kherho. 
In Shahabad a small black and white grain which, like the sdthiy ripens in 
sixty days. ’’ In Patna on the first fall of rain, which generally takes 
place in the astcrism of Rohm^ in the month of May-June, the sowing is 
commenced. Paddy which is sown broadcast is divided into two classes 
— a red, which is considered superior, and is Tklled Itilgontiiya, and a 
black, which is considered inferior, and is called kdra bogha. The formci 
kind includes karhanni as the princip.al. The ear is black.” 
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2. — Transplanted Rice. 


Scented Rices.] 
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“This is generally sowm with the first rains in May-June. It is trans- 
planted in July-August (= month of Sd'vean). In Patna the custom Is to 
commence transplanting on the 5th of Samoan, after holding a festival, 
called nakpancho, or the * 'jth of the astei ism (nnkhat). The regular harvest 
is held in November-December. Before this, however, some is cut for the 
ceremony of at which the Brahmans are feasted on the new 

grain.” 

Mr. Grierson then mentions some seventy forms of transplanted rice 
as known in the districts of Behar and concludes his account of them in 
tfyi? following words Of all the above rices, the most esteemed is 5<iw- 
jsra. It is a fine kind, and when cooked its fragrance fills the house. The 
next best is or basmativa which is not quite so hne as the first. 

The selha mav be considered as the third best.” 
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j , — Boro Rice. 

Thi.s, Mr. Grierson sa\s, is a poor kind of rkse w^ich is sown in Sep- 
tember-Octoljer or even in November, in the mud of the banks of streams 
and lakes. It is tran.splantcd several times in December 'to February. 

The most instructive account of the Rices of Behar is, perhaps, that con- 
tained in Mr. A. P. MacOonnelt’s Fot d Grain-supply of Behar and Bengal. 
The main facts brought out bv Mr. MacDo^nell havo also been reviewed 
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in the Famine Commission’s Report. Thus, for exaimple, it is stated that 
** The six districts of tHe Behar Division (excluding Patna) are those to 
which Mr. Mac Donne 1 1 devoted most of his time and strength, and his con- 
clusion is that the cultivated area is there approximately 11,040,000 acres 
supporting a population of 1 1 ,530,000 people, or about an acre per head ; 
that the average outturn of food produced is about 1 1 maunds, or two- 
fifths of a ton per acre ; the people require for food about a quarter of a 
ton per head per annum, and thus about one-seventh of a ton remains as 
an annual surplus to cover seed-grain, wastage, cattle-food, and export.” 
The proportion of this food-supply drawn from the rice crop is shown by 
the table given by the Commissioners for the sixteen chief oistricts investi- 
gated by Mr. MacDonnell. It is explained that, unlike Lower Bengal, 
Behar possesses only one main rice crop— -the winter rice— and that like the 
North-West Provinces it has a rabi crop (wheat, barley, pulses) and also a 
bhadoi or intermediate harvest chiefly of indian-com and millets. In 
Behar the cultivated area relative to the uncultivated is very much higher 
than ,*n the rest of Bengal. For example, in the Saran District, out of a 
total of 1,698,000 acres, 1,566,000 are under the plough. Throughout this 
rich and fertile country the system of agriculture pursued is very nearly 
identical in most of the districts and differs chiefly from that pursued in 
the North-West Provinces in the greater importance of late or winter rice. 
” The higl. lands are sown with millets and pulses in the rains, or with 
early rice, and the same lajnd is generally sown again with rabi in the 
autumn, the dense population in these tracts creating a large supply of 
manure. The winter rice is grown year after year in the same fields. 
Unlike Behar, in the eastern and southern divisions of Bengal, and in 
Orissa, where the rainfall is much heavier and inundations are freouent, 
the millets and spring crops become rarer and almost disappear, ana as a 
rule only two kinds of rice are sown, the early and the late (dus and 
dman in Bengal pr bgali and sarod in Orissa), the latter being by far the 
more important of the two” (Fam. Com. Rep,, 7^). The Rabi and 
Rhadoi crops of Behar correspond to the late and early rice crops of the 
rest of Bengal. 

The following brief passages taken from the Gazetteers convey the 
chief facts regarding Behar rice cultivation ; — 
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Cultivation of Rice in the Patna District, 

Rice, which forms the staole crop of the district, consists of two gieat divisions •“ 
the kartikd ot early rice, and tne aghani or winter rice, each of whicn is again sub- 
divided into many varieties. A small part of the district is cultivated with boro or 
spiing rice, which may be regarded as a thiid division. 

“ The aghani or winter rice forms the chief pait of the rice grown in Patna. It is 
sown broadcast after the commencement of the rains in June and July, on lands that 
have pieviously been ploughed three or sometimes fopr times. After a month, or a 
month and a half, when the young plants aie about a foot high, they are generally 
tiansplanted. Each plant is pulled out fioin the land, which is soft withstanding 
watei, and planted a^in generally by women, in another held, which has be/#i first 
ploughed and smoothed. The young plants are placed in rows from two to three 
inches apart. Rice that has not been tiansplant^ gives a comparatively poor crop, 
and all the finer soils of rice aie therefore treated in this manner. Should no rain fall 
in September or October, and if the water generally procured fiom the artificial watei - 
courses is exhausted, the plants will wither, and become only fit for fodder. But if 
seasonable showers fall, the rice comes to maturity in Novem^r or December, and is 
then reaped. A second crop df kkesdri, sometimefe mixed with linseed, is often sown 
in Octvber arndkg the rice when it is in flower igabh). At that time there is generally 
a little water on tne fields. The seed is sown broadcast, and if it is seen to germinate, 
the water is run off so as not to injure the young crop. When a second crop has been 
sown, the paddy is reaped below the ears, and the stalks are left standing, to be 
aftei wai ds used as foddci Statistical Account af Bengal, loi.X/.flOQ) 
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Cultivation op Ricb in the Saran District. 

** Rice is perhaps sown over a larger area in AVran than anv other crop : but it is 
not so important a staple as in the neighbouring district of Tirnut> from which targe 
quantities are impoitcd Sohinsi and RewA According to the pargand 

returns, rice is sown on 366,000 acres. It consists of two gr^t crops— the bhiuiai rice 
or autumn rice, and the aghani or winter rice, the latter being by far the larger crop. 

The hhadai is generally sown on high ground. The field is ploughed over 
several times when the early rains set in, and tne seed sown broadcast in June. As 
soon as the young plants are a few inches high, the ground is weeded. The crop is 
reaped in Septembet. The following are among the chief vaiieties— (ij sathi, 60 
days* rice; (2) sarhai <3) katkt or munga; (4> kdrhdni. ^ 

Aghani rice is sown on low ground. In June, after rain has fallen, a nursery is 
(selected, ploughed three or four times, and the seed sown in it. When the young 
plant has come up, another field is prepared for tiansplantation. The rainy season 
has now thoroughly set in, and the whole soil is reduced to the consistency of battei . 
In this the young iic^lants are put, in bunches, at a distance ot about nine indies 
from one another. This variety is much more extensively cultivated than the 
autumn rice, but it is liable to be destioyed, if rain fails at the time of transplanting, 
or in September. It is sometimes drowned by a too sudden rise of watec; but the 
kalunji variety is said to ^ able to keep pace with the inundation, if it does not rise 
too fast. It is hai vested either in Deceml^i 01 January.** 

II.— CULTIVATION IN MADRAS. 

References .— of Agric. Stat. of Br. Iftd. ( t888 Sg), 4-g , Madra'i 
Man. of Admin. 285 ; //., 83* 105 ; Famine Commission Report, App. 
HI., t7(hl74; Benson, Manual Saidap^i Rxpr. Farm, 43 ; Nicholson, 
Coimbatore Manual, 2r 4^216 ; Boswell, Nellore Manual, JS8-3gf , 
Agri.^Hort. Soc.,Ind., Transadions, VI I., 86; Jour, (old series) XIV., 
Pro. {t866), 5«- 

Area under, and Traffic in, Rice. 

The Agricultural Statistics of British India (published by the Gov- 
ernment of India) show that the Madras Presidency had in i888-8(j 
6,285,806 acres under this crop. It seems probable that 12 mounds per 
acre might be accepted as a safe average yield, Thence the total acreage 
may b^ supposed to have produced 7,54*29,672 maunds (say, 2,695,016 
tons). This statement is, however, the merest guess, since the yu ld is 
variously stated at from 6 to 40 maiinds, and 15 is probably the average 
of all fairly good crops (excluding the extremes from consideration). 

Rice IS raised in the largest quantitic«« in the alluvial and highl> -irri- 
gated districts of Tanjore, Godavery, and Kistna on the cast coast, and in 
Malabar and Kanara on the west coast, where the rainfall is jabundanl. 
Of all cereals it is the one most grown in this presidency, and it is rcmtirk- 
able that the people of Madras regard Bengal and Burma rice as not 
suited to them ; these rices have in fact the reputation of pnxlucing indi- 
gestion and diarrhoea. . 

The Madras trade in rice may be briefly reviewed for the year 1888-89. 
The returns of internal trade show that the presidency had a net export 
of 26,50,665 maunds (taking paddy and rice conjointly), but that large 
aAount went chiefly to the port towns to feed the city populations and to 
meet the demands of foreign trade. The coastwise transactions (exclud- 
ing those from port to port within the presidency) re.suUed in a net import of 
11168,852 maunds coming chiefly from Bengal (the gross imports from 
which .scre 12,03,197 maunds). The figures of foreign trade show a net 
export of 25,77,136 maunds or 91,326 tons, (he gross exports having been 
91,346 tons, valued at* R62, 43, 140. 4 

The total export trade in the year 1888-89 showed an increase of 
12,562 tons in quantity and over gi lakhs in value, chiefly owing to the 
brisk demand from London and Bombay and to the good harvest in the 
C^odavery and Tanjore Districts. Of the tLtal quantity exported, 70 per 
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and cotton am grown, but not to any extent. The land is thus deified a<p>i^ng to 
its capacity for irrigation— or rich wet landiU majal, or middling wet land ; and 
betioo, or land watered only by the rainfall. On land of the best quality^ three 
rice crops can be raised in the year; on the best majal land, two crops; baitoa land 
produces only a single crop. The aeneloo or carty is the earliest rice crop of the 
season, on whatever description of land it may be grown. The seed is usually first 
sown in nurseries, which are highly manured, and the plants are afterwards transh 
planted. In about two months after transplantation, the crop comes into ear, and 
about twenty-one days more is ready for reaping. Experiments have been made to 
introduce Carolina rice, but have not been generally attended with success.’ 

Cultivation op Rice in the Chinqleput District. 

Rice cultivation manifests one or two features of a peculiar kind in 
this district which will be discovered from the following extract from 
Mr. C. 8. Orole’s Manual : — 

The cultivation of paddy on Nunjah lands is made in the following prMess 
There are two modes in which paddy is cultivated— and Puluthikdl* In 
the first, the land is irrigated by uater from tanks and channels, ploughe4 four or five 
times both lengthways and breadthways, and thus reduced to a puddle. The soil 
is then mixed with leaves and plants, dung ashes, &c. This process is caUed 
manuring. The land thus prepared is again ploughed four or five times. The 
clods of earth are thereby broken up and the land turned into regular mire, al^ 
the leaves and the manure become rotten. A harrow is then drawn over the 
surface in order to smoothen it. Then seed corn is put into a pot and steeped 
with water, kept so for three days, it is taken out and sown broadcast in the fields 
thus prepared, while there is a little water in it. The next day the field is drained 
and is left for four or five days to get dry. Within that time the seeds sprout up 
to the height of 1 inch. It is then watered little by little. The sprouts grow up 
gradually. If the field is regularly weeded, the growth will be commensurate to 
the fertility of the soil. Three merkdls of seed of 8 measures each are sown on 
an acre of land and will generally produced 100 merkdls of paddy in return if 
the growth flourishes. ^ 

There is another mode of cultivation in which the seed is sown in a small plot 
of ground rendered miry, and is left to grow for 40 or 50 days, and when it has shot 
up to about a toot high the young rice is transplanted iWto the field where it is to 
grow and which is ploughed and prepared for that purpose. The field is kept 
inundited tor a considerable length of time and the weeds are regularly plucked 
out. 'rhis third kind of cultivation requires four merkdls of seed per acre. If too 
many seeds are sown in any portion of a field, the surplus plants arc transplanted to 
other parts. This is common Doth to Puluthikdl and S^tlukdl cultivation. Even this 
yields a good harvest. The grounds for this manner of cultivation by transplanta- 
tion arc that there is a particular season for the cultivation of every product; that 
it is impossible to plough all the fields and sow the seeds therein in one and the same 
season, and that sowing m nurseries taking place at the same time u the field that 
is regularly ploughed is sown, the transplanted cultivation gets ripe for harvest 
about the same lime that the other fields do. This kind of cultivation by trans- 
plantation is very common in this district. ^ . 

Puhthikdl or dry seed cultivation is commenced when iho' Nunjah land is wet 
with rainfall. It is then ploughed lengthways and breadthways four or five times. 
Then it is manured with dung ashes and other rubbish and again ploughed four 01 
five times when the seed is sown. The growth is produced by the moisture of the 
ground. It is again left for a month and a half or two to grow in the moisture 
\auscd by the rainfall an^ not by irrigation. After this period the fields are kept 
constantly irrigated, weeds plucked out, and equal distribiAion of plants attended to. 
There will be a good yield only if there be sufficient rain between the sowing ^asori 
and the time of irrigation, otherwise the produce will be bat meagre. The principal 
points of difference between dry-seed cukivation (Puluihikal) 9 MA sprouted-sepi culti- 
vation (Sditukdl) are that the former does not require irrigation for two months aftyr 
sowing, and that the same affords greater facilities fqr cattle than the Utter in point 
of ploughing. In some cases before commencidg both the above sorts of cultivation, 
sheep and cattle arc folded in the fields to be cultivated.t The fields arc th^n 
ploughed. Indifferent cultivators and those who hold lands beyond thew capabilities 
do not add to the fertility of the fields by using manure and leaves, either previous or 
subsequent to tilling. Ibis kind of cultivation does not yield a good crop. If the 
soil is a very fertile one there may be a pretty gpod crop.^ If the cultivation be only 
seasonable, it does not matter iniirh ; even if there be a little deficiency 'J 
there will still be a good crop. The chief descriptions of paddy cultivated in Nunjan 
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Common features are ai follows 

First crop {ktir). The ground is prepared in June and July in the usual nay by 
swamping, cross-plouirhing several times, greei^manuring and smoothing with the 
beam. S^is generally sown broidcast at the rate of from 34 to 30 Madras measutes. 
or from 1 to i| oushels per acre; in the fourth week the land is weeded and the plants 
thinned out if necessary, and bare places planted up. There is no subsequent weed- 
ing ; water is let on as often as possible, and harvest takes place in September, 
October. There are occasional exceptions to the rule. 0,e,, in some lands of Ner^y 
{Karur taluk) samba is grown as a first crop from July to January, being transplanted 
in the usual wav; iuruvei as a second crop, transplanted from January to May. 
JCuruvei is, in other lands in this village, either sown broadcast or transplanted. 

1 he quantity of seed sown varies greatlv according to the ryots, and this point is 
not dear^ made out. In Erode, Karur ana Udamaipct it is represented that sowing : 
in nurseries takes more seed than sowing broadcast, whereas the reverse is said to 
be the case in other taluks. The estimates of seed every wheie seem excessive, 

30 to 36 measures (84 to loolb) per acre transplanted, and from 34 to 60 measures 
(68 to i68]b) for broadcast sowing. Full enquiry, however, shows that seed is used 
extravagantly ; the nurseri^ are sown so thickly that much must be wasted, and the 
seedlings are transplanted in bunches of from four to ten according to size and the 
quality of the gpround. If the soil is rich and the plants good, foui or fivf seedlings 
will form a bunch and be planted at from 6 to 8 incncs apart, it might be ascertained 
by experiment wheth^i the use of so much seed is needful or useful. 

Second-crem paddy (by which is understood a crop following a fiist crop eithei of 
ragi or other dfry grain or of pad^). This may be either kuruvei or samba* With 
g<^ irrigation, as in Erode, the C^uvery channels of Karur, and under the Amaia- 
vati in better diannels and in good seasons, samba is the rule as a second ciop. 
This is usually transplanted from nurseries prepared in October. After the fiist ciop 
is reaped in October, the land is again pieparcd by ploughing, grcen-manuiing, 
treading and levelling, and the seedlings rapidly transplanted in Nuvembcr«December. 

There is little diffei.ence between the second crop and the single crop paddy 
either in yield, kind or season ; it may be briefly stated that, as a lule. except in Satya- 
mangalam. the first crop is a short one to take advantage of the water and season 
before the chief crop is grown. Ihe quantity of seed required is said somewhat to 
exceed that for the nrst crop. 

In certain taluks there are differences both in crop and in practice. In PolUchi, 
where the south-west monsoon brings considerable rain, and in a few lands in Uda- 
malpet, paddy is grown on dry land, as a first crop. It'lir sown bioadcast in June 
and reaped in Septembcr-October. In Udamalpet the practice issiinilai to that in 
Pollichi; but is rare. In Karur. and occasionally elsewhere, samlia and kuruvei 
paddy are grown in gardens as a cold weather transplanted cinp fiom November to 
March ; it is watered every day ; a quantity equal to about one inch being let on altei 
transplantation, for about ninety days out of four months, allowing for rain and a ces- 
sation of ten days before reaping ; according to experience, the surface ot the simI 
must always be covered with lyater. Hence about seven feet is the quantity raised 
anc) used, and about six inches falls as rain. The outturn is heavy, pro^bly owing to 
a good physical condition of the soil, via., from 3.000 to 4.3(V)lb. The yield and the 
quantity of water used are noticeable; the quality is also said to be super ior to that 
of wet land paddy. It is also to be noted that paddy so cultivated sends down shott 
tap-roots which are wanting in weMand paddy; this is readily explained by the 
difference in the condition of the sub-soil. 

The chief pest is an insect called navei-puchi, whitish, and from half to one im K 
long; it bores into and feeds on the tender plant, which then produces only empty 
husks.” {in D, M, by F. A, Nhholson, pp* 214-216,) 

t Cultivation of Rice in the Ganjam District. 

It has been stated : — *' Agricultural operations commence in June, during which 
month the rain of the south-west monsoon usually begins to fall. In June the early di y 
grains and paddy seed (Rice) intended for transplanting are so^n. Rice is sometimes 
sown broadcast, but is usually transplanted from specuilly-prep&rcd seed beds In July 
and September an ample and continued supply of water is essential to the gi owth of the 
young plants. The reaping of the rice or paddy crop ^ommSnees soon after the ist 
NovemW and sometimes lasts until the 15th Jarftiary. according as the season hns 
been early or late. An eaily season betokens, as a rule, a favoit^able har.ve$t. Thu 
dry grain crops those grown upon unirrigated land) and early paddy are reaped 
between the ist September and the 15th October. The after crop of dry grains 
continues, however, to be reaped from the middle of Fchiuary to the beginning of 
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April. A second crop of rice in Gan jam is almost unknown ; it occurs, however, iA a 
tract of land not far from Ichapore, Wderiog' upon the sea.’* {M. M, of Adm., I/., 

7 ^.) ti 

Cultivation of Rigs in the Godavbry District. 


CULTIVATIM 

in 

Madras. 
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Rice is said to be the chief cereal. There are two important kinds (a) 371 

Rice transplanted (while paddy), of which five distinct sorts are recognised. 

These are sown in May and July, and reaped in November and January. 

But two other sorts are recognised, and these are sown in June and reaped 
in October. The white rices are raised on marshy land. The second 
great section (b) are the black rices : these are sown in June and harvested 
in October. 


Cultivation op Rice in the Kistna District. Klstna. 

In the Madras Manual of Administration it is stated there are three 37 ^ 
classes of rice crops grown in this district ; these are punausa (early crop), 
sow'n in May or June, and reaped in September; pedda (great or middle) 
sown from July to September, and cut between November and February ; 
and ^ira (late crop), sown in No\ ember and December, and gathered in 
February and March. “ Rice of all kinds is sown in regar or black soil. 

The area under rice in i8S3-84 was 357»394 acres or 18*7 per cent, of the 
cultivated area. The price of the best rice per garce {9>974^) was, in the 
same R370.** (M. J/., p. 83.) 


Cultivation ok Rice in the Madura District. | 

It is stated that the rices grown are of several varieties, which differ from 
one another considerably in respect of productiveness, rapidit> of grow th, 
weight of grain, colour, taste, and wholesomeness. A statement is given of 
some 30 kinds which shows their seasons of sowing and reaping and the 
number of days which each kind takes to reach its various stages of growth. 
The period wh'ch they occupy the soil may be said to be from August to 
March. The finest kinds are those known as Samba and Mtlagi ; the^ 
forms germinate in five days, are transplanted in 25 da)s, form the ear in 
105 days, and are harvested in 45 days more, thus taking in all ^ix months 
The progression of merit may be Stiid to extend from the rapid to the 
slow growing forms. But the author of the Manual may be allowed to deal 
wilh the chief features of the Madura rices, as it would serve no useful pur- 
pose to give only an abstract of his opinions : — 

** It is obscivable that Pisanam rice is not now grown in the Madura District, but 
at the beginning of the last century was extensively cultivated. One of the Jesuit mis- 
siona^-iesof that time speaks of Samba and Ptsanam as the two principal varieties 
grown in the Ramnad zemindari. This is the morecuiious 2ls Pistinam appears to be 
extensively grown in both Tanjore and Tinnevelly. 1 suppose it has been discovered 
that the soil and climate of Madma arc better suited to Mtlagi, 

Rice appeals to be grown on almost every description of soil indifferently, the only 
essential being a constant supply of water ; hut the richer soils yield of course much 
larger crops than the poorer. 1 he seed is sometimes sown broadcast in the rice-fields, 
but, as a rule, it is sown in nurseries specially picpared. In the foimcr «se the expense 
of cultivation is light, but the prod iics is not very remuneratue ; in the latter, the crops 
are genei ally good. Somelsni*^ the you*..! plants raised in a nursery are transplant- 
ed into a second nursery and atterwai ds rctransplanfced into the field, and where this 
is done the yield is much larger than is ordinarily obtained. 

The times of ploughing, sowing, transplanting, &c., vary very considerably in 
different seasons according as the rain ^ are early or late, plentiful or the revew, and aiw 
according as lands lie near to or far from sources of irrigation and arc rapidly or slowly 
supplied with water. But probably, as a rule, the ploughing is done m June or July 
after the early nine have thoioughly softened the grcnind and the se^ is sown in 
the nurseries aAhe end of July or toginning of August. After ateut 30 days the seed- 
lings are fit for transplanting, and in January the crop is ready for the sickle. ^ ^ 
When retransnlanting is resorted to, the young plants are suffered to retnain m 
the second nursery abwt thirty-five days. Weeding is done aboiit a month altei 
sowing or transplanting as the^ase may he. Outing the wli<>le time the plants are in 
the ground they must stand in about 2 inches of watei, which should not be allowcrt 
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dUtrict. Where the irrigation is as regular as it now is under the anicut-supplied-tanVs 
and those’ led from the river channels, the rjots may eventually realize the ® 

advantage to be derived from transplanting thij.paddy. The advantage wnicn the 
transplanting system may be considered to have over the broadwt system is that 
the former admits of well-grown and vigon us young plants raised in highly manured 
b^ds being transplanted, which readily take root, and having the start, are able to 
vanquish the weeds Which at once spring up bt-side thrm. Under jhe latter, or 
broadcast system, the weeds sprout with the young paddy, and, as the Utter gjows, 
it has to contend for evtstence against the weeds and the growth of the paddy is 
consequently moie or less checked. The ryots object to ihe transplanting system on 
the score ol the latiour involved; but, although the actual labour requisite at one 
time may be greater, it would not cidlectively be as great as that which must neces- 
sarily be expended in the several operations of weedii g. The transplanting system 
may be regarded as particularly aavantageoiis for the poorer desciiptions m soil, 
inasmuch as a strong and healthy plant once transplanted^ in land 
thrive better than seed sown in land deficient in strength, which aitords the plant wt 
slight chance of growing vigorously at first. Another and important advantage w, 
that the tiansplanted crop will mature with iirigation for a less period by some twenty 
or thirty ilays than the broadcast-sown crop. 1 his latter question anects only the 
kmlap^a cultivation, not the rc/iVndrt ; under the latter, the pcyiod Shat water is 
required is less than under the transplanting sy.stcm. (Z?. Jw 

CULTIVAIION OF RiCB IN THE TaNJORE DISTRICT. 

“ Rice is the staple crop of the di«!trict, and is raised almost entirely by artificial 
irrigation. It is grown chiefly in the delta of the Cauvery, and to a much smaller 
extent in the upland portion of the district, under tanks fed by the l^al rainlall. 
The rice grown in Tanjore consists chiefly of two species, it*., kar and pisimnam^ 
each including minor varieties. A few coarser soi ts are sown broadcast, but this 
mode of cultivation is very limited, being carried on only in a few places beyond 
the delta, and there on rain-fed land. In all cases oi irrigated cultivation, young 
plants are raised in saed-lieds and transplanted, rtiezir is planted in June and 
reaped in October. The puhanam in July and August and reaped in January and 
February.** {M.M,ofAdm.,p.r27,) • 1 • / 

The former are the inferior, and the latter the superior, class rices of 
the district. Kdr is referred to two kadappu and 4rdr proper, and 

the pasdnam is similarly spoken of as of two ki{]^s, satnba and pasdnam 
proper. The following account of Tanjore rice cultivation is taken from 

the Diotrict Manual ■ 1 .. , 

•*Th« dvitcs of actual commenrement and termination of agricultural operations 
vary in the dfffcrcnt parts of the district. This is due to the hrst supply of freshes 
reaching the eastern portion of the delta later ; not that a flood takes any numiwr ot 
days in travelling within the district, but becau»ie the early flood is almost wholly 
utilksed westward, and the cultivator^ at the eastern end have to wait until the more 
copious and, therefore, uninterrupted series of freshes le.ich * ”us, in the 

further west of the delta, the kdr cultivation (pi inting) begins in May and the crop is 
hai vested in September. The pasdnam cultivation begins in September and the crop is 
harvested in January when loftener a few days before) a diird crop, a pulse called 
vayal~pavaruy * is sown and picked in two months, i.e.^ in March. 1 his pulse rcquircb 
no ploughing and grows chiefly with the aid of the moisture that remains in the nelds 
and succeeds even if there be no rain afterwards. In the extreme east of the delta, on 
the other hand, where more than one crop is hardly ever cultivated, the cultivation 
t^gtns in August and sometimes fas when freshes are later than usual) in September 
and the crop is harvested in March. Where only one crop is grown in the year it is 
rflore generally one of seven months* duration from planting to reaping. Ihe general 
mean may be taken broadly as four months, from July to October, for the kdr species, 
and as six months, from September to February, for the pasdnam. 

Wherever two crops are raised, the second is usually ong of the quicker-grewing 
varieties of sembA, Taking the delta as a whole, the pr^ortion of kadappu 
species to the entire paddy crop may be taken to be one-sixth. 

The^^dr species draws more water and yields fgjk gretter abundance of crop 
than the pasdnam. It will bear almost any Amount of moisture without Ming 
injured. In times of old when the rainfall in October afld Wovembor used to m 
very heavy with^ at the same time, high floods in th e rivers, it was usual to reap ti ie 

• Means field pulse, the prefix being intended to distinguish it from the dry 
grains and pulses which are grown more generally on high level lands. 
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kiir crop in the very midst of rain and with water standinijf in the fields 3 feet dce{>. 

Throughout the delta the invariable mode for irrigated cultivation is transplant- 
ing. ’Kuttdlei is th9 only variety of paddy sown broadcast, but it is grown chiefly 
in the upland parts of the district. In some villages in the central part of the delta, 
one of the varieties of poinnam, called ottadatif is planted along with katiappu 
proper ; when the latter, which grows quicker, is reaped, the ends of the ottadan 
plant, then about half-grown« are cut along with it, and the latter then shoots up all the 
more luxuriantly for it and comes to maturity at the usual season of the pasdnam 
harvest. In this case the seeds of the two varieties are mixed together (in the propor- 
tion of I kadappu and \ ottadan) before they are put down in the nuisery and the 
young plants of both, which are hardly distinguishable, are planted proiiuscuousty. 

Allusion has been made to the pulse ( Vayal^payaru) grown as a third crop on 
paddy lands. More generally, however, a dry crop forms an auxiliary to only a single 
crop of paddy, being adopted as an alternative where, as often happens, the available 
supply of water is not sufficient for two paddy crops, or the mirtisiddrs cannot affoid 
the leq'iisitc labour. The dry crop is either the pulse above irentioned, f^ingelly oi 
raf(i ; the latter two require ploughing, but it is only ragi that is planted. 1 his addi- 
tional crop is raised either before or aft^r the paddy season. In the Hist case it is sown 
or planted, as the case may be, with the aid of the .summei shower or the flrst ficsh 
when it happens to come earlier than usual, but cannot be relied on foi beginning 
operations foi the cultivation of a regular wet crop. Ip the second case, if the dry crop 
\i> gingelly or ragi, the field is ploughed when there is yc^t moisture in it. The crop 
IS then sown or planted in February and reaped in May, being matured entirely by 
the surnmci showers (Z>. M., p. JS4f ct seq,l, 

Mnnur'', --As a rule, in the case of iriigated nansei or rice cultivation it is only the 
fields on which tivuciops are raUed that are manured every year, and even these not 
invariably, lor it is net always that the requited manure is available. Single-crop 
lands arc geneially manuied once in live years; in some cases not at all, the latl* r 
being often the case when the boldines arc very large, and also when, owing to the 
mirdsidar not residing on the spot oi other causes, tl»e cultivation is neglected. In the 
more western and better litigated puts of the delta the alluvia brought down by the 
liver freshes and the stublile, which is ploughed into the soil, ate generally believed 
to furnish the required manure, and oidinarily manure is considered essential only 
where the soil is pooi oi the nee lands depend for their inigation on the diauiage of 
those situated higher up, which brings them little or no alluvial mattei In the case 
ot dry cultivation, as also of iriigated cultivation undci tanks and wells in the upland 
paits of the district, manuic is moie generally employed, great pains being taken to 
piocure it. ^ 

The mode of manuring generally adopted is by enfolding sheep and goats or 
rattle; the former lieing more commonly employed. Cattle manure piesci\cd in 
houses and in rait and cattle stands, vegetable mould, ashes and other it fuse of cook- 
looms, night soil and silt scraped fiom the beds of dried-up tanks are also us*d, but 
all these, except peihaps vegetable mould, can be found m sufHcient quantitii^ loi 
only small holdtni^. {D 84^.) 

Notation — In the caseot iriigated ruUivation theie is noiotatioii of ciops, except 
that the land usually devoted to paddy is sometimes planted with helel vines 01 
sugar-cane. Such instances, howcvei , aic lare. ” {D. .f/., />• ) 

III.— CULTIVATION IN MYSORE. 

References,— A/ v'orr Coorg Gazetteers; Agt tcnlturnl Statu^tiiS puh^ 

lished by the Government of India, 

METHODS OF CULTIVATION, SOWING, REAPING, &c. 

Next to rdgi, rice is the most important crop in M)Sore, tlioiigl^ the 
area under cultivation is gradually declining. In 1870-71 it covered 25 
per cent, of the cropped area, while the statistics of 1 874-75 show it to 
have fallen to xo per cent. Rice is grown to a more or less extent in all 
the districts of the Mysore St.ile. It is most extensively cultivated in Sho- 
moga (161, oco acres), Hassan (64,783 acres), Mysore (59,891 acres), and 
Kolar (54,412 acres). • • 

Thtqc methods of cultivation are practised in Mysore, n.imely (ist) 
the bara battn or pnnaji, in which the seed is sown dry on the fields ; (2nd I 
mole, bntta, in which gcrniinated seed is sown in fields 1 educed to a pud- 
dle; .and (3rd), the miti, in which the seed is iranspianlcd from a nursery 
after it has attained a foot iifheight. 
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The extracts from the Gaxetteer of Mysore and Coorcf, by Mr. 
Rice, given below, fully describe the above-mentioned methods of rice culti- 
vation : — “ 

Dry Sbbd Cultivation.— In the hain crop the following is the 
management of the dry seed cultivation. During the months of PhdU 
guna^ Chaitra^ Bind VaisSkha^ that is» from February till May. plough 
twice a month, having, three days previous to the first ploughing in 
Phdlguitat softened the soil by giving ihe field water. After the fourth 
ploughing the fields must be manur^ with dung, procured either from 
the city or cow-house. After the fifth ploughing the fields must be watered 
either by rain or from the canal ; and three days after, the seed must 
he sown broadcast and then covered by the sixth ploughing. Any rain 
that happens to fall for the first 30 days after sowing the seed must be 
allowed to run off by a breach in the bank which surrounds the field, and 
should much rain fall at this season, the crop is considerably injured. 
Should there have been no rain for the first thirty days, the field must be 
kept constantly inundated till the crop be ripe ; but if there have been 
occasional showers the inundation should not commence till the forty-fifth 
day. Weeding and loosening the soil about the roots of the young plants 
with the hands, and placing them at proper distances, where sown too close 
or too far apart, must be performed three times ; first, on the 45th or 50th 
day ; secondly, 20 days afterwards; and thirdly, 15 days after the second 
weeding. These periods refer to the crops that require seven months 
to ripen. In rice which ripens in five-and-a-half months, the field must 
be inundated on the 20th day ; and the weedings are on the 20th, 30th, 
and 40th days. 

Sprouted skud cultivation. — Mr. Rice gives the .following descrip- 
tion of the method followed in the sprouted seed cultivation in the nain crop. 
The ploughing season occupies the month of (June-July). During 

the whole of- this time the field is inundated and is ploughed four times; 
while at each ploughing it is turned over twice Tfi two different directions 
which cross each other at right angles. This may be called double plough- 
ing. About the first of Sravdna the field is manured, immediately gets a 
fifth ploughing, and the mud is smoothed by the labourers’ feet. All the 
water, except one inch in depth, must then be let off, and the prepared seed 
must be sown broadcast. As it sinks in the mud it requires no labour to 
cover it. For the first twenty-four days the field must once every other 
day have some water, and must afterwards, till ripe, be constantly kept 
inundated. The weedings are done on the2^th, 35th, and 50th days. In 
order to prepare the seed it must be pul into a pot, and kept for three 
days covered with water. It is then mixed with an equal quantity of rot- 
ten cowdung, and laid on a heap in some part of the house, entirely shel- 
tered from the wind. The heap is well covered with straw and mats ; and 
at the end of three days the seed, having shot out sprouts about an inch in 
length, is found fit for sowing. This manner of cultivation is much more 
tA>ublesonie than that called dry seed ; and the produce from the same 
extent of ground is in both nearly equal ; but the sprputed seed cultivation 
gives time for a preceding crop of pulse on the same field, and saves a 
quarter of seed. 

Cultivation by transplanting the seed.-' Mr, Rice says that 
two distinctions are made in this method, ,the one called haravdgt or by 
and the other called mWgf or by ; and that for 

both kinds low land is required. 

(A.) Baratdgi or dry^planis , — Labour the ground at the same season, 
and in the same manner as for the dry seed crop. On the first of Jishiay 
or in May, give the manure, sow the seed I’ery thick, and cover it with the 
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by beating alone. The boiling is also done in two ways. By the first is* CULTIVATION^ 

prepared the rice intended for ^ajas and other luxurious persons. A pot 

js filled with eoual parts of waVer and paddy, w hich is allowed to soak all ^ 

night, and in tne morning is boiled for half an hour. The paddy is then 

spread out in the shade for fifteen tiajs, and afterwards dried in the 

sun for two hours. It is then beaten to remove the husk. Kach grain is 

broken by this operation into four or five pieces, from which it is called 

aidu vtigu akki, or five-piece rice. When dressed, this kind of rice swells 

very much. It is always prepared in the f.imilies of the rajas, and is 

never made for sale. The operation i< very liable to fail ; and in that case 

the rice is totally lost. 

“ Rice prepared by boiling in the common manner is called kudupal 
akki, and is cicstmed for the use of the sudras, ur such low persons as are 
able to procure it. Five parts. of paddy are put into a pot with one part 
of water, and boiled for about two hours, till it is obscived that one or 
two of the grains have burst. It is then spread out in the sun for two 
hours; ai^d this drying is repeated on the next day, after which the paddy 
is immediately beaten. T en parts of paddy, by this operation, give five 
parts of rico, of which one part goes to the person w'ho prepares it for his 
trouble. Ten seers of paddy are iliere.^ire cijual in value to only four 
seers of riri 


The rrre used by the Brahmans, and called is never boiled. 

On the day before it is to be beaten, the paddy must be exposed two 
hours to the sun. If it were beaten immediately after being drad, the 
grain would break, and there would be a c<»nsiclci able loss. Even with 
this precaution many of the grams break ; and, when these arc separated 
from the entire nee to render it saUabV. the /lasi akh sells dearer than 
the kudr’pal akkr, in the proportion of nine to e’i»ht. 

“ I he boating is ptriormed chiefly bv wonu ii. They sometimes, for 
this purpose, use the y 4 fti, or a block of timber fa'-tenod *0 a wooden lever, 
W'hich i.s supp<jrted on its centre. The woman raises the Mock by press- 
ing with her f<M)t on the t.ir end of the k\er, and by removing her foot 
allows the block to f.ill down on the grain. The mure common way, how- 
ever, ot beating pa<ld\, is by means of a woocb n pestle which is generally 
about four feet in U ngth, and three inches in diameter, which is made 
of heavy limber, and shod with iron. The grain is put into a hole 
formed in a rock or stone. 'I'he pestle is first raised with the one hand and | 
then with the other ; which is very hartl l.ihour for the woman.'* (/., ) i 

It is ob\ious fiom the above pioce^s, which is not confined to Mysore alone, | 
but is common lo the pei^plc of Northern Imba .ind elsewhere, that the 
grain must by constant h.immding be broken into sm.ill pieces In this I 
stale it resembles, w hat ha M)een .ah* \e cli scribed, tlu' sort of ricc called I 
aidit twgu akki, which is eaten imh by the ra)ab and the wealthier classes, j 

IV.— CULTIVATION IN COORG. ' 

Area under, and Traffic in, Rice. I 

The Agricultural Statist. cs publ.-.lucl by tlie Gmernmeni of India } 
show' that there were 74, .tog acri'i uiuh i iice in Coorg during the year 1 
1888-S0. The slaiislics c»f ti.ub .iie m*l. how c^el. ‘hewn s( p.irately, so I 
that it is not possible to d'seover the b.il iiue between impoiis .ind exports ! 

METHODS OF OULTt;yATION, SOWING, REAPING, sc. I 

The follow !ng_exti acts fi«im tin C^nnf; o’lr. 1 ?/«v 7 by Mr. Lewis Rice j 
give a concise acwiint of the methods of rice culti\ai'on fullowed in Coorg. ! 

" Rtce , — This is the sLiph' prodm t of Cooig The numtioid vallc\s | 
throughout the land have, fioin ancient times, yulded an unfailing "'Unply j 
every year for home rousumfition and tor evportntic'n to the .Sl.ilabar j 
Coast. The riccA'alleys aic mt)st extensive in South C ooig — m tlie nigh- 
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' bourhood of Virajpet and in Kiggatnad— \vherc some fields are ol con. 
siderable breadih and several miles in length ; but owing to the surround* 
ing low deforesJed hills, which yield little fertilizing detrition, the soil is 
of a quality inferior to those fields of the narrower valleys near the Ghdts, 
where the ground is terrac^ at considerable pains, but every field large 
enough for the use of the plough. 

“The lower and broader fields of a valley having a rivulet running 
through them, are called hailu^iid /e» and those terraced up along the 
sides, and chiefly depending on the rainfall, are named maki-gudJe, 

“The rice cultivated throughout Coorg, and in general tise, is the 
large-grained dodda^batta^ which is also exported. A finer and more 
palatable kind is the small rice santrtfhatta, and a red variety the kesnn ; 
tor parched rice the kalnme is the kind used. 

Yield.—** Except in a few valleys in North Coorg, there is annually 
but one rice crop, but its return is so rich that the r\ots may well be satis- 
fied, and allow their wretched cattle rest and their fields to lie. fallow, or ti; 
‘sun themselves,* as the natives say, for the remainder OT the year. 
Whilst in the low country and :n some places of North-(.oorg, the averag«.‘ 
return of one crop is from ten- to twenty five- fold, that in most p.irts of 
Coorg proper is from forty- to sixty- fold, and in seasons of extraordinary 
fertility from eighty- to a hundred- fold. 

Agricultural Implements.—** The agricultural implements are few 
and of the rudest kind. The plough, constructed hy the ryot himself, con- 
sists of a sarapige-wood ploughshare, with an iron point, a handle of pali- 
wood, and a pole of* sago palm-wood for the yoke, and is so light that tlie 
farmer carries It to the field on his shoulders, lis value hardly exceeds 
one rupee, f he Tawe^ which answers to our English harrow, is generally 
a simple board I o which a split bamboo is fastened to connect it with the 
yoke. The driver standing on the bo.srd adds to the efficiency of the 
operation, belt for pulverizing dry ground, as Afudu^shime or ensiern 
district, or smoolhing and levelling the wet fields. A strong sickle and a 
mam^ti or hoc complete the stock of farming implement. s. 

Seed .and labour. — “To cultivate loo buUies of land, which is. equi- 
valent to an area yielding loo butties at 3 seers by measure of paddy or 
rice in the husk, a farmer requires either a pair of bullocks or a pair of 
buffaloes, one plough and two labourers. On Mondav he does not plougii 
with bullocks, but with buffaloes only, considering ^fonday as the day (*l 
the bullock’s creation. 

Manure.—** Whatever of cattle manure and dry leaves h.is been cf>l- 
Icctcd during the year, is, in the dry season, earned by women to the fields 
in K'lrge baskets, and deposited in little heaps which are there burnt and 
the ashes subsequent! v strewn over the ground. 

Ploughino.— ** VVith the first shower in April and May the ploughing 
commences On a propitious d;iy before sunrise the house lamp — * Tali' 
Mkkubalakt! * (dish-rice-l.imp) — which plays a conspicuous role on all 
festive occasions is lighted in the inner verandah; the house people assem- 
ble and invoke their ancestors and Kuveri Amma for a blessing ; the young 
men make obeisance to their parents and elders, apd then drive a pair of 
bullocks into the paddv^fiekU, where they turn the he.Tds of the beasts 
towards the cast. The landlord now offers rocoamits and pl.intains, riu; 
and milk to the presiding deity of his* A'rfd, and lifting up his hands in 
adoration to the rising sun invokes a blessing. The exen are yoked and 
three furroi^s ploughed, when the work is finished for that m*orning. Ol 
the turned-up earth they take a clock home to the store-house or granary, 
praying .Siva to grant them an hundred-fold increase. 

This recognition of the source of mfitcrial well-being is followed by 
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personal industry that should command success. From 6 to 10 in the 
morning the ploughing is continued, till all the fields are turned over two 
or three times. Then the borders are trimmed, the channels cleaned, and 
the little banks between the fields repaired to regulate the water. By the 
end of May, one part of the fields, which commands a permanent water- 
supplv and has been well manured, is prepared (or a nursery, by repeated 
plo^hing and harrowing, whilst the whole field is submerged. 

oowiNQ.— ** For ev^ too butties of land from 2 to 2\ butties of grain 
are required for seed. The seed paddy is heaped up on the north side of 
the house, watered for three days and then covered up with plantain 
leaves and stones till it begins to sprout. The nursery ground has mean- 
while been again ploughed and harrowed and the water allowed to run off 
so that the grain when sown is just embedded in the soft mud. After ao 
or 30 days the blades have attained a height of about one foot and the 
seedlings are ready for transplanting. 

Transplanting.—'* Pleasing as are young corn and clover fields in 
Europe, there is no vegetation there which surpasses in beaulv the bril- 
liant green of a rice nursery. The eye is irresistibly attracted to these 
bright spots and rests upon them with the utmost delight. Regulated by 
the monsoon ram the rice-planting takes place during July and August. 
The wonppn '•overed with leaf umbrellas called Goragas^ that rest on the 
head and protect the whole of the body, pull out the plants from the nur- 
sery and tie them in small bundles, uhich are collected in one .spot. 

'* Meanwhile, the submerged fields are repeatedly ploughed and levelkd 
with the Tawct * till the soil is soft as treacle, white, as milk the foaming 
surface ’ when all the men of the house, placed in a line and standing 
almost knee deep in the muddy fields, begin the transplanting in which the 
w’omcn .are not expected to join. The bundles are conveniently deposited 
over the fields ; each man takes a handful of plants at a time into his left, 
and with the right hand presses with great rapid-ty 6 or 8 seedlings to- 
gether into the mud keeping a regular distance of about 0 inches. Before 
the completion of the largest field a space of about 10 feet wide is left 
throughout the uholc field. This is the Coorg’s race-ground, and offers 
right good sport which greatly exhilarates their monotonous task. All 
the men engaged in the work— and fifteen are reckoned for too butties of 
land— may run, but four or five only obtain a prize. Wearing merely a pair 
of short di awers they are eager for the run, for which their powerful legs well 
qualify them. The signal is given and away they scramble and plunge 
and stagger in the deep mud, roars of laughter greeting the unfortunate 
wight umo sinks in. Having reached the opposite bank they return the 
same way, and hard is their struggle as they near the winning-post. The 
first comer is awarded with a piece of cloth, the second with a bunch of 
plantains, the third with a jactc-fruit, the fo«irth with a. basket of oranges, 
and the fifth' with parched rice. When all the fields are planted, a feast 
for the people is given by the landlord. 1 

Watbkino. — ** As a protection against the evil eye, some half-burnt 
bamboos about 6 feet hign are erected in a line throughout the middle 
of the fields, (t is now the farmer’s business to regulate the water-suppl> 
in each field and to fill up holes made by crabs in the embankments. 
Also the weeding is attended toand any failur^ are replanted. At the end 
of October when the eid^s of grain are fully Ont, )mis on high posts are 
erected, one for ^tvery hundred butties^ for the watchman who guards the 
crops against wild beasts, occasionally firing off a gun. 

JRbapimg.- •* In No^^embor or December the p'^ddy gets ripe and the 
Feast of First Fruits or Huitari is celebrated, after which the paddy may 
be reaped. The w*atcr is drafhedoff the fields, the paddy cut down w'iin 
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sickles close to the ground and spread out to dry ; after five or six days it 
is bound up in sheaves, carried home atid stacked in a heap, the ears 
turned insiae. 

Threshing, Winnowing.— ‘Mn January and February, chiefly on 
moonlight nights, the sheaves are taken down to the threshing floor, spread 
round a stone pilfar fixed in the middle and trodden out by bullocks and 
buffaloes, when the paddy is winnowed, the best quality reserved for seed 
and the rest stored up in a granary, for home consumption or for sale, the 
price varying from Rs to K4. a hutly of 80 seers, A threshing machine 
introduced by Captain Mackenzie excited the astonishment and admira- 
tion of the natives ; hut the hand labour of the two coolies for turning it 
appeared to them too severe and impracticable for large quantities of 
paddy. A winnow*ing machine would find greater favour.*' (///-> 
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V.-CULTIVATION IN BOMBAY. 

References. in India by Jean-Baptiste Tavernier {BulVs 
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Area under, and Traffic in, Rice. 

The Agricultural Statistics of British India sbpw Bombay Presidency 
(including Sind) as having had in 1888-89 2,239,198 acres under rice. 
According to the crop experiments which were performed at various tim^s 
under oraers of Government, the average yield per acre may be put down 
at 20 maunds, so that the total production may possibly have been 
447.83,960 maunds or, say, 399.757 tons. A greater importance may be 
attached to this figure of yield per acre than is claimed for the similar 
figures given in connection with other provinces. A very extensive series 
of actual experiments, with selected fields, was performed, under European 
supervision, and the figure here given is the average of all the returns. 
It seems possible, however, ihatjt may have been slightly increased through 
some of the returns being for paddy, not cleaned rice. This woidd 
represent an error of 25 per cent.— in such cases— excess of the actual 
yield of clean grain. 

An inspection of the published figures of the trade in rice reveals the 
f^t that by internal routes the Presidency obtained a net import from 
other Provinces of 5,71,067 maunds (taking paddy and rice conjointly). 
The coastwise transactions were of even still greater importance, since the 
Presidency obtained a net import (excluding intra-pi^vincial exchanges) of 
24,48,226 maunds. The sources of this supply were chiefly Bengal, 
MadrAs, and Burma. The figures of the foreign tdade,, however, show a 
net export of 8,46,391 maunds (or 30,228 tonsf, tha gross export having 
been ^436 tons, valued at ^2942,599. A small eapoft trade also took 
place across the Sind frontier, the largest consignment being destined for 
Lus Bela. It may thus be S2ud that tne ultimate result of all these trans- 
actions was a net import of 21,72,902 maunds into the Presidency (in- 
cluding its port towns), so that that amount ifiay be added to the estimated 
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of the cultivator’s axioms, seem unmistakably to demonstrate the possi- 
bility of improvement. Whether the Bengal cultivator desires to Wter 
his position in life by obtaining a higher return from his land is of course 
an altogether independent ouestion, and one which will probably be finally 
solved by the advance ot education and the concomitant increase of 
luxui y demanding more from the soil than is at present taken from it. 

But to return to the discussion of the system of manuring pursued in 
Bombay this may be said to be referable to two important sections: — 

(a) ‘I'he heavy manuring of land in which rice is dri11>sown or broad- 
casted. 
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The rdB cultivation, or that in which a nursery (similar to the rown 
of Bengal) is richly manured by burning on its surface a mixture of farm- 
yard manure, leaves and boughs of trees, straw and pulverised soil. 

Regarding the former v^y little need be here said, since it differs in no 
respect from neavy manuring for any other crop, and is alluded to freely 
in the special passages quoted below. cultivation is, however, while 
not confined to rice cultivation, so peculiarly the system by which the 
better class rices of Bombay are raised that it requires to be separately 
considered. The reader will find much valuable information on this subject 
in Mr. Ozanna’s Report on Rdb Experiments in 1884-85 and numerous 
other papers published by the Government of Bombay. These have been 
briefly reviewed by Professor R. Wallace t/ndta tn jSSt) and as explana- 
tion of the system offered which may be here reproduced 

••The word literally means cultivation, but in its restricted and 
common meaning it denotes the growing of the young plants-- principally 
of rice, but also of (Eleosine Cormcana) and Vanfi (Panicum milia- 
ceum) — on seed beds which, as a part of their preparation, having burnt 
on them dung or certain herbaceous substances to be hereafter described, 
may also signify the material burnt. 

•* The site selected for the seed-bed is usually on land more or less 
elevated, to overcome waterlogmng and consequent destruction of the 
young plant. It is banked or 'bunded ’ to prevent surface washing, and 
to retain the necessary amount of moisture. The burning is done in the 
dry weather before the advent of the south-west monsoon. 

•• The materials used are 

(1) Cowdung collected in the dry weather, and preserved in the form 
of cakes, or, in rare instances, smeared on to the ground while wet, 

" (2) The loppings from trees or bnishwood cut green, when the leaves 

are about full grown. The Termiiialta tomeatoafti is the tree most 
appreciated by the natives for the purpose. 

(3) Dead leaves, 

(4) Grass, usually coarse and rank. 

(5) Inferior straw, after it has been beaten down by the tread of bul- 
locks on the threshing floor, or husks. 

(6) Pit manure or dung collected during the wet season, along ^th 
ash^ and village refuse. 

(7) Earth in a pulverulent condition, 

•• When dung is plentiful it may be used alone, spread carefully over 
the surface in a thin layer between one and two inches thick, or the other 
materials may be used in place of dung } I u| the most serviceable com- 
mon methods adopt a combination of sutoances,—^!) Dung broken into 
small pieces froni the cake condition, and evenly distnbuted; (2) a layer 
of leaves* or loppings, also carefully reduced to uniformity by chopping 
where necessary ; (3) grass ; (4) finely-divided straw, to close the open- 
ings betu'cen tnc stems of the coarse grass, and prevent (5) the earth, 
which forms the fifth and fin^ll layer, from falling tWrough. The functioh 
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of the earthy which is often mixed with an equal amount of pit manure, is 
to keep the materials toeether and exclude air, so that the burnin]^ may 
be prolonged. This is also induced by liring the layer on the lee side, so 
that it burns against the wind* To make the conditions necessary for 
smother burning more perfect, the surface is not disturbed .before the 
rih is depositecii at least in the 'case of heavy soils, that do not readily 
break down under the influence of the sun ; where the land is light, it is 
sometimes ploughed and levelled before being rabed, 

** Tks limits of Rdh . — Thana seems to be the stronghold of this system 
of cultivation ^over 8i percent, of the total area cropped requiring rdb in 
the preparation of the seed beds. 

From the Konkan — the low lying land, principally under rice, extend- 
ing along the western seaboard ot India, north and south of Bombay, and 
in which Thana is situated — rdb cultivation stretches over the ridge of the 
Western Ghats, and may be seen at Poona. It is essentially confined to 
districts of very heavy rainfall ; not only so but to districts noted for the 
intensity and continuity of the early monsoon. * 

** The effects of Rdb arc 

(1) The change of the dung and other organic or herbaceous substances 
by burning into a useful form as regards the ash for the support of the 
young plants. The nitrogen is given off into the air. 

(2) The destruction of the roots and also the seeds of weeds lying near 
to the surface. 

(3) The action of the heat on the surface soil tends to make it more 
open and to liberates potash and phosphoric acid from the soil substance, 
in the same way as clay hurning acts at home. 

“ The heat is moderate, though, at the same time, considerable. On 
scraping down with a knife, through the surface of a fucca (good) seed 
nurserv, ( found immediately after the Are had passed that the soi 1 was so 
hot half an fneh down that ! could not comforta^' hold my finger on it. 

*' The mat advantages of a seed-bed are that the young plants early 
acquire a habit of vigorous mwth, and can be brought forward on well- 
teimed, restricted patches of land, while the larger areas are being suitably 
cultivated in preparation for them. The best part of the season is thus 
secured for the crop to grow in. The finer and more valuable, and at the 
same time more tender, varieties of rice pass the uncertain or risky stage 
of their existence in a place where care can be bestowed upon them. 

"As already stated in the case of rice cultivation in Madras, seed-beds 
are prepared and grown from in other parts of the country and the advan- 
tages reaped without the use of rdb: but everything ^ms to point to the 
impossibiuty of rdb being dispensed with in certain rainy regions. 

" By rearing to my remarks on the decay of dung when kept in an 
extremely wet condition, i believe a full may be found of the 

importance, I should say almost the necessity, of burning the manure be- 
fore it is mixed with the soil. 

vVe kiiuw mat ah gas and low forms of carbon, organic acids which 

injure crop plants, are produced by decomposition of humus in very wet ^ 
soils^ where the supply of air is restricted. What^ the precise forms are 
that the injurious substances take I do not preteitd to say, but from the 
evideiice before me 1 can assert with confidence tlfat there is a matter of 
importance tending^ in the direction indicated tCiat deserves investigation. 

" On page 19 of the Thana Report it is stated thatd the yield of the ex- 
perimental plots manured with dung gave 50-9 per cent, of the standard 
(the cowdung rdb plot), while the unmanur^ ana unrdbed plots showed 
6o*3 and 73 5 per cent.^ 

• “The extent of the investigations, the ^Vidcntly careful and iinliiasscd 
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manner in which they were carried out, and the results recorded, enable 
me to attach sfreater importance than usual to experiments extending over 
such a short space of time.* They are further confirmatory of native 
experience and explanatory of native practice. 

** The records of the valueless character of dung applied to soil. under 
certain conditions in India must be looked upon as specially important in 
support of the theory which 1 have propounded, because the results were 
obtained independently, and before the theory, which had its origin in 
entirely different facts, had been thought of. 

** It is interesting to notice, further, what is related as occurring in a dis- 
trict of heavy rainfall, but under circumstances which vary materially from 
the abo\'e:^* In the south of the Presidency (Bombay) the ante-monsoon 
storms are heavy, and allow of the sowing in May.* 

" The moisture is not excessive, and in such tracts rice may be drilled 
or sown in seed-beds, manured but not rdbed. The early and more tender 
stages of the growth of the plant are passed without the manure being 
deluged to its injury. 

** In the case of Konkan, rain does not come till June, and, * there is a 
continuous downpour in June and July.* *’ ( Wallace, pp. 

Professor Wallace adds that tabbing might be viewed as a civilised 
adaptation of the system (pursued by aboriginal tribes) of burning the sur- 
face soil, along with the herbage and trees, hewn down on selected spots 
of primeval forests, technically known in India as yumming. There can 
be no doubt of the beneficial effects of manuring rice-beds with ashes 
and of the advantages of effecting certain decompositions of the surface 
soil by the heat engendered, but it does not seem proved that the system 
could not advantageously be extended to other rice-producing regions. 
The limitation of the practice within Bombay to the tracts suitable for rice 
cultivation might only indicate that the crops grown beyond these limits 
did not require, or were not improved by, transplantation. The superior 
results obtained from transplanting rice are well known throughout India. 
Healthy seedlings are pushed forward in a manageable spot where care 
and attention can be given them, so that by the time the fields tfre ready 
they are in a forward condition and thus get a start, which allows of a good 
harvest being fully matured by the season at which the crop has to be 
reaped. By delaying sowing until the period of the year when the fields 
are ready, enough time is not left for the maturing of the grain and the 
ripening of the crop : It is this climatic shortness of the rice season that 
in the agriculture of, perhaps, some 4,000 years, has doubtless given birth 
to the countless series of agricultural forms not only suited to the peculi- 
arities of soil, but to the duration of the time in which the rice can grow. 


ORYZA 

satiTa. 


jCVLTlVAnO^ 

Boniba7. 

Manuring, 

Rab. 


Traniplant- 

tng. 

402 


MMTHODS OF COLTIVATION. SOWING, REAPING, Me. 

The following passages may be here given as expressing the main 
features of the cultivation of rice in Bombay. 

In the Bombay Statistical Atlas, Mr. Oxanne gives much interesting 
information regarding the Presidency as a w'hole; he marks out the area 
of rice cultivation, and indicates the portions of it where the rdb system is 

S ursued. His remarks may, therefore, be filly given as introducing the 
I strict accounts from Gazetteers and other such publications 
** In the Konkan districts and in the moist areas with very heavy 
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r^nfall all along the 
eastern slopes of the Sa- 
hyddris, rice is grown 
Ciintinuously in lowlands, ' 
generally embanked to I 
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impound the rain-water. In these tracts irrii^ation is imposstble^ and the 
crop is solely dependent on the rainfall, which is entirely derived from 
the south-west monsoon. The rains bursic suddenly and heavily and are 
very continuous but terminate early. These are the tracts where rice 
seed-beds are prepared by burning layers of cowdung or brushwood with 
subordinate layers of leaves, grass, rice, straw, and earth. The seed-beds 
are on higher land than the nelds into which the seedlings are transplant- 
ed—'O necessary precaution to prevent flooding when the seedling is in its 
early staples, i nis, the tdb cultivation of rice, has been declare by the 
Forest Commission, on adequate evidence from local inquiry and careful 
experimental cultivation, to be good farming, and, under the peculiar condi- 
tions of the country where it is practised, the best known method of culti- 
vating rice. Other systems known and practised are risky and incapable 
of extension beyond their present small areas in tab tracts* 

•• The peculiar circumstances referred to are 
(l) the absence of heavy showers before June ; 

i a) the very heavy early rainfall j 
3) the heavy continuousness of the early rain ; 

(4) the early closure of the rains ; 

(5) the absence of rain from the north-east monsoon , 

(6) the absence of facilities for water storage. 

" The other limited systems of growing rice in rdh tracts are (n) the 
direct sowing of the seed in areas where the seedling is left to mature to 
harvest— a system only possible with the coarse variety of rice sown in 
lands on the sea coast, either reclaimed from the sea or liable to partial 
immersion from the sea or tidal creeks— and thus largely impregnated 
with salt ; [h) the raising of the seedlings in land heavily manured, either 
artificially or naturally. This system is of very limited application and is 
only a means of preparing seedlings where tab is not available or where 
rdb seedlings have been lost. It is risky and seldom remunerative, and its 
requirements limit its use to very insignificant arSSs. 

** The cultivation of rice ceases in South Surat at the ri\'er Pdr, chiefly 
because rice ceases to be the most important staple, and the manure is re- 
quired for lAigar-cane and other more remunerative crops. Its cessation is 
not due to superiority of skill on the part of the cultivators, for rdb is fully 
utilised in Bassein and Mdhim in North Thdna, where the cultivation is 
as skilful and admirable as in any tract in the whole Presidency. 

Rdb again ceases *on all sides where the peculiar conditions of rdb 
tracts are wanting. Thus, in the Karndtak outside the Malldd, and to 
some extent within its limits, water storage facilities exist. Here rice is 
drilled in terraced rice-fields, with the advantage either of heavy showers 
in May which enable the seed to be sown and to get a good start before 
the burst of the regular rains, or of irrigation water stored in tanks by 
which the fields are flooded and the seed sown before the rains begin. This 
is the mode of cultivation in the rice tracts of Dhdrwdr and Belgaum. 
Title variety of rice is different from that grown in rdh tracts. It is inferior 
and has lost some of the characteristics of an aquatic plant. This is clear, 
because if the early rain is not propitiou8,yowdri, a dry crop millet, can be 
grown instead of nee. Occasionally rice is seen on pne terrace and iovsdri 
on the next, and even rice and jowdri are sown ia the same field. In 
Gujardt, where rice is grown in low-lying lands,^l^nked as in the Kon- 
kan, the seed is raised in seed-beds manured but n<g rdbod. This cultiva- 
tion is possible, owing to local peculiarities of raiidall.^ven when irriga- 
tion is not amiable, but a large proportion of the ri^e in Gujaidt is grown 
either umler Unk and well irrigation or as a pure dry-crop. In the latter 
case it is drilled as in Ohdrwdr and Belgaum, but here in Broach 
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chiefly) it is a row crop in cotton fields. It is thus almost apuredty- 
crop. This short account shows that rice, essentially an aquatic plant, 'is 
grown even as a dry crop. '* The extremes are met with in the row crop 
rice of Broach and in the salt marsh rice of the Konkan. In the latter 
case the seed is sown broadcast and left to grow where it falls. The seed 
is treated before sowing*to cause artificial germination. Where the land 
IS very salt it is not touched till it has been inundated by the rain. It is 
then stirred with the bullock hoe and the sprouted seed is sown on the 
surface of the water. It falls to the bottom and takes root. It will stand 
complete immersion for lo days. Sometimes it is sown from boats. 
Where the land is less salt, it is carefully picked with the hand hoe in the 
hot season and left in the rough till the rain falls, when the sprouted seed 
is sown broadcast. 

** The artificial germination of the seed, which is not confined to salt 
rice, or even to rice, is caused in several ways. 

” There are very many varieties of rice, but it is sufficient for present 
purposes to show only how the varieties are influenced by the conditions of 
cultivation and rainfall as has been done. 

** One interesting method of cultivation most prevalent'in Ratndgiri and 
Kdnara must be noticed. It is practised with hot weather nee, gene- 
rally a late crop after the reaping of the monsoon crop of rice. The field 
is kept flooded to kill weeds for a time. The water is drained .off. Man- 
ure is applied and the seed sown in December. It is watered from time 
to time and ripens in March. The water is brought froni a dammed-up 
stream or from a well or tank. This is called vdynngana rice. 

** Rice straw is not a nutritious fodder. The grain is easily separated 
from the ear by beating on a board or on sheet rock. The glumes arc 
persistent, and clean rice is only separated by pounding with pestle and 
mortar. The cultivators usually sell the rice in nusk, and it is so kept by 
the traders till a sale has been ensured. The pounding is confined chiefly 
to large centres, of which Surat and Kalydn may be considered the inost 
important. The straw is largely used for fodder, because whe|;e rice is a 
staple, other fodder is scarce. It is also used as a thatching material and 
has the great property of keeping off white ants. 

The following selection of district accounts of rice cultivation may be 
here given as more fully exemplifying the Bombay methods 

Cultivation op Rick in thb Thana District. 

One of the earliest European travellers who mentions the rice of Bom- 
bay is, perhaps, Jean Baptiste Tavernier, who describes the rice-field, 
seen by him on a march south from Surat in the >ear 1645. He makes 
special mention of the muslji-scented rices of Surat. His remarks may be 
here quoted All the rice which grows in this country f^sesses a parti- 
cular quality, causing it to be much esteemed. Its gram is half as snnall 
again as that of common rice, and, when it is cooked, snow is not whil^ 
than it is, besides which, it smells like musk, and all the nobles of pndia 
eat 410 other. When you wish to make an acceptable present to any one 
in Persia you take him a sack of this rice.” A little more than 100 > ears 
ago, Dr. nova wrote in admiration of the rice cultivation in this district 
and made the remarkable statement that the farmers had lately only in^ 
traduced from Queer at^ the system of transplanting from a seed-bed, 
Hova*a remarks on this subject arc of so much interest that his passage on 
this subject maf be quoted ” The rice fields by their voluptuous gfrowth 
pointed me out that the soil (Thana District) is superior to Bombay 
The plantations are all laid out in the plains and dividw in equal squares 
Each of these plantations i% banked up about two feet high, wherein the 
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October). ^ Between the eerlv or Antva^ and the late« or ganta classes are four or five 
tnediiim kinds which ripen before D/vdft (OctobepNovember). Of these* three may ht 
mentinni'd : mihddi with a yellow husk and reddish yrain i halva gkudya with a yel> 
Ipw husk ; and fatni halvi with a white husk. Of late* or garron^ rice there are more 
than a doxen kinds* and* as th^ com^ much into the market* their names vary little in 
dfferent parts of the district. The best known varieties are : garva ghudya with a 
yellow husk, dodkoj gatvel, dmbamohtir, ddngi^ with a red husk* bodke very small 
and roundish* garm f atni^ tdmbesdl with a red husk and white ^rain* ghosdlvel, and 
hachora with a purplish husk and white arain. The price of these different varieties ' 
change according to the season. But taking the price of kudai at sixteen paylis or i 
Sp pounds the rupee (ax.)* the relative rupee paces of the other kinds are: for | 
toTHa 4(>| pounds* for aalva 41 pounds, iocvelcki 42^ pounds* mdhddi 46^ pounds, 
patni katifi 444 founds, garva ghudya 354 pounds, dodka 42! pounds, garvel ! 
pounds, dmhemohor pounds, dingi 424 pounds* hodke 424 pounds* garvi paint { 
4^4 pounds, iamkesdl 3^4 pounds, ghoadtvel 424 pounds, and kackora yoS pounds. 

The tillage of salt nee differs greatly from the tillage of sweet rice. Tne land is , 
not ploughed, no wood ashes are um* the seed is sown broadcast on the mud or 
water and left to sink by its own weight, and the seedlings are never planted out. 
Salt rice ripens November along with the late sorts of sweet rice. It has to be care- 
fully guarded from salt water and wants a great deal of rain. The straw is not used 
as tooder but burnt as ash manure. The grain is red and comes much into the mar- 
kets* heing ^eatly eaten by the poorer Kolia and Kiinbis as it is cheap and stiength- 
ening. fwlT rice is of two chief kinds : munda, about 46I pounds the rupee or 3{<f. 

<1 41 sns>) A pdydli ; and ku^a^ about 4 d. ( 1 pie) cheaper.** {Bomh^ Gam,, XJIJ,, pi, /.* 

287.) 

Cultivation op Rick in the RatnXoiri District. 

Rice is said to hold iti this district the fourth place* as it occupies about 
14*08 per cent, of the whole area under tillage. 

Tnere are three modes of growing it as a rainy season crop. The first and com- 
monest by transplanting seedlings, the second by towing sprouted seed* and the third 
by sowing dry sm broadcast. Dry weather rice crops* called vdingan, are grown 
by watering fields which have yielded a rainy weather crop. The places chosen for 
a dry weather rice crop are generally htU-side terraces well supplied with water. 
Lana titled in this way often yields a large outturn* but as it is already exhausted 
by the rainv season cropf before the rice is sown it wants heavy manuripg and careful 
ploughing. The vdtngan rke crop ripens about the end of March. Of fifty varieties 
of rice, about forty* ripening in September* are called early* halva ; the rest, ripping 
towards the end of October* are called late* mahan or garva. These varieties m 
rice differ much in value, the late sorts being generally the beat Their prices, in 
ordinaiy season vary from to \id. a poui^ (R35 to R48 a lAandi), Rice is 
the common food of the well-to-do* and is eaten by the poor on marriage and other 
special occasions. It js^ used in the manufacture of ink and by washermen in 
making starch. Rice spirits are sometimes distilled, but* from the cheapness of palm 
liquor* are in little demand. {Bam, Cam., X,, t^.) j 

Cultivation of Ricb in the Bblgaum District. | 

Rice is said to be chiefly grown in Kh 4 ndpur* Belgaum* and Samp- . 
gaon. There are five modes of rice tillage ; three regular m^es* and two ; 
extra modes which are used only when the regular modes fail. These five 
modes are described in the Gazetteer as follows s— 

" The first and best form of rice tillage is called r<^ (M.) naHhackkananiK,), or 
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straw* and rubbish, and this covering is burnt in late May before the first rainfall. 
At the same time the fields into which the seedlings arc to be planted are being got 
ready. The field-banks are mended, the water^ay< cleared* stiff plants and stalks 
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rubbish* and Juirnt. When the nist rain fails Ine _ 

harrbwed. When well soaked it is covered with a thick broadcast towing of rice in 
husk. The ploughing of the fields into ivhich the seedlings are to be planted is not 
begun until tne bullocks sink in the mud to the knees* a dreadful toil both to man and 
buiiockt. Every field is thrice ploughed* and after the third ploughing* to clcgr it ot 
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lent after»crops< Regular rice-SAldt are divided into level compartments a few feet tQ 
fifteen or twenty ynm broad and varying in length according to the land-holder’s 
planeere or the piosition of the j^nd. The slope of the ground or hill-side is 
generally carried into a seriee of terraces ea^ one or two fe*t higher than the one 
immediately betew it, and the front of each is guarded or raised by a foot high em- 
bankment forming part of the descending step. The effect of a hill or rising ground 
terraced in rice plots is extremely pleuung. The three kinds of rice land require 
almost the same labour. After harvest the poor soil seldom holds moisture enougn to 
allow of its being ploughed ; middle dass soil, even when not moist enough to yield an 
after-crop, is always damp enough to be ploughed, and the ploughing is a gam, as it 
makes the land more rmy to recrive the occasional dry-season sheers. The up- 
turned grass and stubble roots die and rot, and the stiff clods crumble in the heat and 
air. At die end of March manure is Irid in heaps. In early April the clods are 
*^ "*^ * .* ' * labourers with clubs. In 
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broken by the leveller or korudut or if still very hard, by lab 
fidds which have not been ploughed after harvest nothing, . _ 

manure, can be done till the hrst rains of late April or May, when the field is plough 
and the clods are broken by the mallet. The manure is then scattered broadcast 
from a basket, the surface is turned by the heavy hoe or hunii and the leveller or 
korudu follows. Nothing further is done till rain enough falls to admit of sowing, for 
which 9 small seed-dnU or kurgi is generally used. An acre of rice-land on an aver- 
age wants three to five loads of manure. If more is laid on and the rains are abund- 
ant, the crop will gain greatly; but with light rain in highly-manured land the crop 
will grow too freely and will probably dry without coming to ear. From the 25th of 
May to the end of Tune, as soon as the village astrologer has fixed the lucky day, the 
seed-drUf iv decked with green leav«, the husbandman bows before it, and sowing 
begins. The drill is clcMely followed by the hatU^sal^kunti or light hoe to cover the 
sera, and the korudu follows to level the surface. In about eight days the seed 
sprouts, and in eight days more weeding begins with the yadi hunii or giubW and 
is repeated generally cnee in ten or twelve days. In two ntonths the seed-drill is used 
for weeding, as the crop is too high and the fields are too'full of water for the grubber, 
The weeds are always left to rot where they grow, and this consUnt supply of vege- 
table matter is one chief cause of the peculiar rienness of the soiE^ The surrounding 
ridges are repaired, the earth cut from the front is heaped on the ridgis, the beds arc 
filled with water, and the leveller is passed over the crop. This gives the rail a 
smooth and beaten surface into which the water does not readily sink, but remains in 
pools. 

The rice harvest begins about the isth of November in the drier land, but many 
hollows, where water lies deep, are seldom ready for reaping before the end of Decem- 
ber. An unusually dry or wet season may hasten or delay the harvest a fortnight 
either way.^ When nee is reaped it is left to dry on the field. It is then tied in 
sheaves, built, ears outwards, in a stack, and left to season for a month. A pole is 
fixed in the field, and the ground for a few jards round the pole is t^ten bard and 
cowdunged to prevent cracks. The floor is cleaned and swept, and the loosemd 
sheaves are scattered over it, and six or eight muzxled bullocks packed side 
by side in a line are slowly driven over the sheaves round the pole. This goes on till 
all the grain has been trodden from the straw. The straw is then removed, and fresh 
sheaves are laid and trodden. Winnowing follows thrashing. Rice is winnowed by 
filling with grain a flat basket which is raisra at arm’s length and slowly emptied into 
the air with a slight and regular shake. The winnowing wind blows aside the dust 
and the leaves, and the clean heavy grain falls on the groqnd. When a has 
been collected the grain is ca tried to the village, the outer husk fe j .J}? * 
wooden hand-mill or iolulikalu (K.), and, as before, is a second time winnowed. When 
the operations are over, the rice is stored in a large round basket or wattle-and-oaub 
safe, raised a little from the ground on beams mid across large stones, and goofed 
with thatch. Every husbandman’s house has one grain basket in which rwe and 
almost all other grains are stored. The only grains which arc nnerally stored in 
pits are Indian millet, wheat, gram, and cajan pea. Nine chief kinds of ricc arc 
grown in Dhirwir. Of these, two, dmbemori and konMsnli sanihatta, arc m good 
quality; three, hedarsdli, scmsdli, and hakkalsdti^ are of medium quality ; and four, 
dodigan^ a large grained ^riety, Kompgam or r«l, horokran or black, and gtnsalt, 
are of poor quality. All Ire sdwn at the same time, and are reaped one after the 
other at short is||ervals. In a fair proportion of rice*fields sugarcane is grown once 
every third year. Where the soil nas good natural moisture sugarcane is grown 
wichont watering, anA where the water-supply is plentiful, with ss inuch watering as 
may be necessary. The only cane which is grown without any irrigation, * 

single flooding ot the land wnen it is planted, is the small grass canc which is loqiiUy 
known as kofltahbu. The canc whicn docs not succeed without occasional watering 
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during the dry msdo is the large or garden cane locally known an goftnw doli. 
Green crops of mug, pdvia, maiki, and gram are also grown after rice In hollowa 
which hold their damp till late in the year* Esce^ in red and light coloured soikL a 
second crop of cane in seldom grown without watering.** {Bomk, Gam,, (XXtt^ 
W-^ 7 .) 

V1.-CULTIVAT10N IN SIND. 

The following pasaagest in amplification of what has already been said 
of Bombay and dind conjointly* convey the main features of the rice culti* 
vation in the province of Sind > 

** In the cultivation of rice the ground is ploughed once, so soon as it is sufficient- 
ly dry* and about the middle of April ; if water be procurable from the hatha welle 
geuer^ly dug for this purpose* the seM is sown by means of a drill attached to the 
plough* When water is not readily obtainable the scmI is enriched with manure to 
force the growth of the plants, and to allow of their being prepared for tranMlant- 
ing about the middle of June. The land is afterwards flooded to a depth sufficient 


to allow the hea^ the plants only appearing a tittle above the water, and this 
condition is carried out during their growth. Rice crops are subject to injury from 
rats* Might* crate* drought* or acciaeiUal over-flooding. " 


CULTIVSTION OP RiCB IM THR ShI If BANDAR DISTRICT. ' 


IS common to the rice-growing districts of the Bombay Presidency, consists in prepar- 
ing. in the first instance, a nurscry^ied* in which the seed, usually in the proportion of 
130® to the acre, is sown. Here, again, there are two different ways of preying 
these nursery-beds* which are technically known as bijiram and kkamosh. By the 
first, the ground is well manured and ploughed several time^ the seed* being sown 
by means of a n 4 H, or fufinel. durjng the last ploughing. &ing suffidently moist 
of itself* the soil docs not* require any irrigation, the plantslbeing usually ready 
transplanUt'ion in forty da^-s. They are then taken to other fields* previously 


oftha intended bed* but not ploughed into it. The ved is sown with the hand. 
These nursery-beds are irrigated from kacha wells* and the plants are generally 
ready for transplanting in about twenty-five days. After transplanting* the pl^ 
are gener&Ily watered so as to ensure their being covered for two-thirds of their 
height. Some of the finest rice lands so cultivated are situate in the Mirpur, Batm 
tal&a. on the Kborwih canal* and here is produced a fine descnption of white rice 
known by the name of sugddsi, other kinds ve known as ^tia,satma, 

and Mri. The average yieW ptr atra, in land* is a^t 7 maundt ^56olb of 
cleaned rice, and in inferior soite 44 munds or 340B. Tte avenM profit, after 
deducting expense of seed and cultivate* is R5 for ^ good* ® 3 

the inferior lands. The second method of culMtiog the ri«* which » praebs^ in 
ttemthern portion of the ShAhbandar and Ghprabdri talukas* where the lan^ lie 
low. is to sow the seed broadcsst in a eod which is wldoin prsviottsly .ploughed up 
for its reception. No Iransplaoting is carried out. but the Und r^vM a alimy 
deposit fromthe inundation watery and is p^ially flooded at high tidcfc Uttle 
or M labour irrequiriMl in this kind of cultivation*, m there are noca^ls to cki^ 
Sitor-coursesto^krorUnd to plough. The high Beta* Irri^te the i^ps suflB- 
ciently without help of the cultivator* and such ricodands as these sre, in 
^sequence, 19 great requete. *ni« returns are heavy alto* the cm par aert often 
reacEmg as much as 14 maonds, or itiaolb of cleaned nca* and the net pecuniary 
profit to RiS paraetf,^' (Gao*, P- 759 $ 

Cultivation of Ricb in thi Indus Dblta. 

One of the most remarkable methods of growing n^ce is that (mrsued 
on the swampy tracts near the mouths of the Indus. jThe followmg 
sage* taken from Balfour^a Cyelopadia, fully deal wiA this subject* and it 
n^only be remarked in explanation that by bhdl ^amy 

alluvial dMKaks formed by the river which are only sbgmty raised above 

the river, daring the high seMon* have thrown up a 
selecting it for cultivation* fifit surrounds it witb^ a low will of mud about throe 
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Area under, and TralHe In, Rlee. 

The area shown as under rice in theso provinces (in the Agricultural 
Statistics of the Government of India for 1888-89) is as follows 1— 

North-West Provinces 4 »S 384933 acrea 

Oadh 3 , 439.338 „ 

6.778,151 acres. 

If we accept lo maunds an acre as an average yield, the total produc- 
tion would have been, for the year under references 6,77,81,550 maunds or, 
say, 2,430,768 tons. 

The returns of internal trade show these provinces to have a net export 
of 1,38,620 maunds. Of the gross exports (chiefly paddy), the Panjdb 
took 5,73,659 maunds, Rdjputana and Central India, 2,81,845 maunds, 
while Bombay got 82489 maunds. Very little rice from these provinces 
would appear to be exported to foreign countries, as Bombay and Calcutta 
port towns are shown as drawing only 3.081 and 2,843 maunds, respective- 
ly. The transfrontier land trade with Nepdl, Thibet, &c., last year 
snowed a net import to the credit of the province 6,90,623 maunds. De- 
ducting the net export by rail and adding the net transfrontier import to 
the estimated production, the balance would be the amount available for 
local consumption which expressed to population (44 millions) would be a 
little more than ^ihs of a seer per head. In Bareilly Mr. Moens estimated 
the production at 14*8 maunds. Messrs. Duthie& Fuller say that in the 
Meerut, Rohilkhand, and Benares Divisions and in North Oudh broad- 
casted and unirrigated rice may be assumed to yield an average of 1 2 
maunds per acre, while, in the drier districts towards the centre and 
south of the Provinces, 10 maunds is the highest average which can be 
safely taken. The outturn of transplanted and irrigateo rice may be es- 
timated at 16 maunds per acre, the produce being superior to that of broad- 
casted rice in quality as well as quantity, and hence it commands at least 
50 per cent, higher prices in the market. These figures of outturn are, how- 
ever, ef unffusked rice and must be reduced by at least 25 per cent, to 
arrive at the yield of husked rice. From these opinions, as well as a large 
series of other statements and experiments, it would seem that the Bengal 
yield of 10 maunds of rice to the acre would be a safe average. Bift the 
extremely small amount this represents as the daily consumption per head 
of population must be admitted throws considerable doubt on the degree 
of dependence that can be placed on any factor as expressing the average 
for a province. In the case of Bombay the returns of yield show the peofHe 
to be consuming more rice than in Bengal and the North-West Prov- 
ince.s, an idea which is probably open to grave doubt. 

Rotation of Crops, Manuring, ftc* 

"No particular rotation is followed ; in damp localities it often alter- 
nate with sugar-cane, and in the western districts Of the Provinces with 
gram, barley or peas. But it is commonly grown yoar after year in the 
same land, and, moreover, when broadcasted and ebt early, is generally 
followed by a crop in the succeeding rabi, and the lapd is thus drained by 
two cro^ within the year.” 

Rice is almost always sown alone, the pecuKr.r conditions of its culti- 
vation not suiting any other crop. Occasionally the greajjer millet {Judr) 
is sown mixed with it.Jbut more as an insurance against an overlight 
rainfall than in the hope* of gathering a double crop* The suitable soil is 
stiff clay which commonly forms the bed of the drainage depressions and 
basins, in which rice cultivation most frequently occurs. Rice can even 
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be grown on usar or saline clay* provided that an ample supply of water 
be given* and evaporation fropi the soil be checked by never allowing the 
suiface to become dry* Manure appears to be verjr little used for broad* 
casting rice. The nurseries in which transplanted rice is raised are gene- 
rally heavily manured* but the application of manure to the fields in 
which the seedlings are tran^l antra is only reported from the districts of 
the Benares Division in the Gogra-Ganges Doib* where cattle are said to 
be herded on rice fields* and earth impr^nated with saltpetre is occasion- 
ally use as a top-dressing’* {Field and Garden Crops), 

MBTHOPS OF CULTIVATION* SOWING* RKAPINO* te. 

The account of rice cultivation in thes^ provinces* as given in Messrs. 
Duthie & Puller’s Field and Garden Crops, is so comprehensive and 
so fully embraces the main peculiarities that it may be here freely repro- 
duced 
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Forms 0/ Rice grown,^-^**Tht varieties which rice has developed are 
more numerous and more strongly marked than those of any other crop. 
In the District of Bareilly about 47 distinct varieties are enumerated* and 
it is probable that in the provinces their number considerably exceeds loo. 
Their names* however* vary so greatly from district to district as to be 
of little or no assistance in identification* and hence no useful purpose 
would be served by giving a list of them here. Judged by their leading 
characteristics the varieties may be thrown into three classes— the first, 
including those with a tall habit of growth* with the ear protruded from 
the sheath* feathery and drooping* and with thin* usually yellow-husked 
grain ; the second, including varieties with a shorter habit of growth and 
stouter stems* with the ear not so prominent and carried more erect than 
that of the preceding* and with thick yellow or red-husked grain ; and the 
third, comprising the common varieties of paddy* with short, strong stems* 
ear g^tiaUy enclosed in the sheath and grain-husk dark coloured or 

The varieties of the first class are the m^t highly prired* tlw common- 
est being those known as naha, bdnsmatti^ bdnsphal, and jhilma. The 
seondhi and sumhdra are the principal varieties ot the second class* while j 
saihi (so called from its growth covering 60 days) is far the most inmortant 
of those included in the third class* and* if its area be alone regarded* the j 
most important of all the varieties. Munji is a term of varying mean- 
ing, denoting in some places {e,g,, Musafifarnagar) high class rice* and in 
others being merely a general term for rice sown broadcast and not trans- 
planted. This leads to another and a much simpler method of classifica- 
tion* in which the varieties may be grouped according to the method of 
their cultivation* as (1) those transplantra from seed-oeds* and (a) those 
sown broadcast. As a general rule* the finer varieties* falling under the 
first two classes above named* are raised in seed-beds and planted out^ 
while the coarser kinds are sown in the field broadcast. It may be 
mentioned that a kind of rice (Hygroibiaa aristata* Rees ) is commonly 
found growing wild round the edges of the lakes and marshes, being known 
as passari, passai or phasahi, and a sub- variety as tinni (Partabgarh). 
The grain is eaten by the poorer classes, bring often collected by sweep- 
ing the plant heads with a basket.” 

The cultiva^on reaches its maximum in the belt of districts under- 
lying the Himalayas, tfnd increases very largely as we go eastwards. 
This merely, o^praurse* illustrates the fact that a plentiful supply of water 
is the fiVst requisite for rice growing. 

Sowing and Reaping , — ^Therc is greater latitude in the period for 
sowing and harvesting nee than in the case of any other crop* it being 
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« sown in atl months from lanuary to July* and harvested in all months 
from May to November. The rice* however, which is sown before the 
commencement of the monsoon rains, bearfi but a small proportion to 
the total, and the seasons in which the greater portion is gi-own are June 
to August for broadcasted, and June to Novemoer for transplanted rice. 
Taking first of all broadcasted rice, by far the greater portion is sown on 
the break of the monsoons, and is ready for cutting in from a to a| months, 
t.s., in hhddoH (August) or kudr (^ptember), and hence it is often 
known as hhadoi ^nakudru The rapidity of its growth is signified in the 
name of one of the commonest varieties, which is called mrAt, or donlays 
rice. But a certain amount of broadcasted rice is sown two montns 
before the monsoon rain can be exp^ed, and in this case there are two 
methods of cultivation. Either the rice gemination is promoted and its 
growth stimulated by frequent and copious irrigation until the rains break, 
or taking advantage of a fall of rain in Apm and May, the ground is 
ploughed up and sown, but the seed is allowed to lie unirrigated, and the 
young plants should not come up before the advent of the rain? induces 
germination* The method is a very risky one, since, if the seedlings come 
up before the rains commence, they are spe^ily dried up and Uie crop 
ruined. The principal object in early sow^^g is .to be aMe to harvest early 
and get the rice crop off the ground in time to be followed by one in the 
^ahi, and by having the seed in the ground bv the time the rains com- 
mence, the first fall is utilised in bringing up the young plants instead of 
in merely preparing the ground for plou^ing. 

** Nearly the whole of the transplanted (or jarhan) rice is sown in seed- 
beds at the beginning of the rains, planted out after a fortnight or three 
weeks, and cut in aghan or November, whence it is also called aghani, 
A very small proportion, however, called borons jtihi^ or hot weather rice, 
IS sown in January, planted out in February, and cut in May. This is 
only practise in slimy soil, along the edges of,^nks or beds of rivers, 
which are planted with rice as the water becomes shallow from evapora- 
tion. Great labour of an especially disagreeable kind is required, and 
this method of cultivation is, therefore, chiefly confined to the fisher and 
boatmen caste. The area under boron rice in 18S0-81 in the 30 tempo- 
rarily-settled districts of the North-West Provinces was only returned as 
a little over 5,000 acres.” 

7 i 74 ye.— ‘*A great portion of the rice land in the Sub-Himalayan 
districts is prepared by being dug over by the mattock during the cold 
and hot weather months, when the soil has been softened by a fall of rain. 
Labour is cheap in these districts, and practice has produced dexterity, 
and in consequence an acre can be dug in this manner to a depth of six 
inches for about R2.8. while at the contract rates allowed in Dodb Dis- 
tricts it would cost at least R8 or Rio. For land not dug in this way, the 
number of ploughings varies according as the crop is to be sown broad- 
cast or planted out, being two or three in the first case, and from four to 
silt in the second* The soil is pulverised and weedf collected by a rough 
harrow m^e by fixing a row of pegs in the ordinary log clod crusher. If 
the land lie at all saline the harrow is not used, mce by rendering the 
earth more compact it is smd to facilitate evaporation, which brings of 
course the salt to the surface. 

Sowing,—'* For sowing, the soil must bo tho^f hly moist, but may 
a miry slush, on the surface of which the seed is 9patte|ed and harrowed 
in. If the rice is sown broadcast 40 seers to the acre are held suflicierU* 
If seedlings are to be raised in a nursery much thicker sowing is followed. 
It is a common practice, especially when the weather at sowing time is 
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bhit rices are grown not in this district* but the Tarii. There is, however, a large 
trade in such noes at ENlibhit, and hence the nsme. Rice cultivation is thus described 
by Mr. Moons. * 

** The seed is first steeped thoroughly for a day. then wrapped in straw or cloth for 
um days» and usually sown on the fourth ; but if the field is not ready by that time, 
it is re-dnM in the sun» and will remain for 15 or so days fit for sowing. The sow- 
ings are called according to the time and method of cultivation employed. ( 1 ) Gaja^ 
Inese are the first sowings made in Baisdkh (April-May). The field b filled with 
water, and thoroughly ploughed four or five times over with the water on it till the 
earth b converted into a fine mud (till it \sgauju The water is then let off. and the 
field allowed to become half dry (ani), i.c.» the surface is allowed to dry to a depth 
of thrM or four inches. It is then sown and thoroughly irrigated every third day till 
the rains. The crop is cut in Sdwan (July-August). Ihe produce is heavy, but the 
cultivation b expensive and bborlous, and only possible where water is close at hand, 
(a) Skifuom^ If s rabikhei has been selected, two ploughings are given in the ordi- 
nary way, otherwise four or five. The field is then irrigated, anil when the land is 
half dry the seed b sown in Baisdkh or yeth (ApriUMay or June) and left. 

** If the weather keeps hard and dry the seed germinatcSf but does not spring up 
till the first rains. If, however, rain falls shortly after sowing the seed springs up. 
the young shoots are parched and killed by the hot weather that follows, afid the crop 
is toot. It succeeds but in years when the rains set in late. The crop is cut in Bh4» 
don^ (August-September), and the field can then be thoroughly prepared for a dosdhi 
rahi crop. This method is chbfly prevabnt to the north of the distiict, and is much 
encouraged by the zamindirs. Where rents are taken in kind, and water is easily 
ominabb, an^ana, sathi and seorhi are the kinds chiefly sown thus ( 3 ) Kindhere — 
This b very similar to ga^a. Land b selected on the very edge of a jhil or pond, 
Md thoroughly dug up with a kasi and divided in kiydris (beds) ; water is then let 
in and the land ploughed three or four times. The seed b then sown and ploughed 
js in Pkdlgun (February- March), and the field kept constantly wet. 
The crop b ripe In Asdrh ( June-July). StUki b usually selected for this kind of culti- 
vation. The land is usually let for kdnihtr in bits or j^rs of about two kacha bighas 
^ch^t so much petpdr: money rates are almost always paid. ( 4 ) Raiika or rasa* 
fs^These are the regular sowings in the ordina^ rat or season, hence the name. 
They arc either (a) kkandkar^ where the rain of flood-water is collected in the kiya- 
fix, the ground ploughed, and the seed sown wet on the water and ploughed in ; 
the water b bt off when the seed sprouts, and for four'^ys afterwards no water b 
given j after that any amount is beneficial, so long as the top of the shoot b not 
covered,; or (fi) kuhnana^ where the ground is ploughed and sown broadcast in the 
ordin^ manner. 

“ The raiika sowings are between the last ten days of yeih (May-June) and the 
middle of Sdetan, not later ; and the crop b ripe in Kuar, Karttik, or Agkan (&p- 
tember, October, November or December), according to the kind of rice, and time 
of sowing ; four to seven ploughings are given. The land is very rarely manured, 
as the nee would then run to straw and be laid, and weeds would be encouraged .* 
five sers per kacka bigha, or 860) per acre, is the usual allowance of seed. Raiika 
Miriogs are rarely irrigated^ artificblly ; the rainfall gives sufficient water. Well- 
irrigation b never useafor rice. For a full crop water is required up to fifteen days 
before the commencement of harvest. '1 he necessary amount b generally supplied 
by the natural i^nfall. If Jkardagrsss springs up, the field b weeded once, other- 
wise not. Rice is sown, as a rule, in mattiydr soils, but sdthi, hankie dkatilUtf and 
even sankharcha^ are also sown in ddmat. If possibb, the sowings commence on a 
Wednesday, the cutting on a Sunday. At the first cutting the pr^uce of one kacha 
euwa b given to the kherapaii f or a fakir. The seed b either sow n broadcast, 
which IS the ordinary method, or in a nursery or panir,t und the young plants 
transplanted. No delay must take place in thb work, so that the plants may be as 
short a time as possible above ground : a calm day b selected for tne purpose. As 
soon as the transplanting is completed in a kiydri the wati^r is bt in to overflow the 
pbnts. The harvest time b regulated by the time of sowings, which b early or 
“1® to the rainfall. Broadly epeaking, Ihe coame rices arc sown and cut 

early; the finer kinds are sown early and cut late.'* 

' e 

. * T'**® word kdndher b elsewhere in Rohilkhund applied rather to a vai icty of 1 ire 
than a method of sowing rice. 

t Tte kkerapati b the village rod. 

• t The birha of Fatchpur and Allahabad, bihmiur of Benares, and kket biydr of 
Gorakhpur. 
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viKotiis (H cne gnin, returning ti^e remaining nve-eightiis to toeir employers. It is 
usnally r^konH that in forty seers of t^ piAy or unhusked crop there are syf clMn 
iw, 3f moken nee {kinkior khanda)^ and lo of husk {chanus or ghut). The last is 
the established perquisite of the ponies who accompany the Banjiras on their wan^- 
ings. 

. **To dertroy a moth {Hrha) by which the rice is injured, the plants are smoked 
^*1 W^oin) or mustard-oil, carried along their tops on a lighted cowdung 

enemies of the crop are the bahMi^ a green caterpillar, lUst {agaya), 
and the weeds ^ grasses known as dhonda bhangra {Vtrbenna ^attraia), bansi, 
and The s^ of the dhonda is eaten by the cultivatois, the gargwa by 

j f ***1 bansi by buffaloes. The average produce of unhusl^ rice, as ascer- 

Uined by frequent experiment, amounts to about l•3l8lb per acre, of which 8371b will 
be cleaned riM, 76ft broken rice, and 3051b husk. The straw which is used as fodder. 


c^ed niraia 1 he amount of seed sown on the recognised bigka varies lightly in 
different parts of the districts, the highest being 38 seers in Bbnsgion, the lowest 
33^ seers in the Sadr Tahsll. After sounng, the crop is generally dependent on the 
rains, Md is ruined if they fail. As this kind of rice thrives most wlwn the water 
arwnd it is not too deep, its sower prefers a season of light and sustained ftj ffhe of 
Mdden and heavy rainfall. The field have strong merhs or banks ol about two feet 
high to retain the water. The crop grows rapidly and is cut in Kudr fSeptember- 
October), or sometimes at the end of Bhidon ( August-Septerober), from which latter 
month It probably derives its name. Its best varieties wro^^Jhali^ Mirckini, gajesar, 
bondi (white and black), niM/fn, bdnspk 4 l, parni or paam, dudha, sdtha or sdihr, 
MjMtawa, sina, kauria, a%Jbelf and ban<Ma, 

The second kpd of dhin, aghani, is sometimes distinguished from iU synonym 
Jarkanit but no j^rceptible difference between the two would appear to exist. There 
ere indeed two varieties of aghani. but these are varieties rather of cultixntion than 
mass, and the term ywrAam applies to both. Jarkanim fact merely denotes the 
mbv {jdra) as oppoMd to the Bhidon or bhadui crop. Of the variety the fiist 
(csaiYwa) is generally sown orilbattered tcAAiVwo) over Acids which ha\c lain falk>w 
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from R3-6-0 to per acre, and iotjhilma isbds, and the superior rices, at R4-13-0 
to K7 pcfr acre. 1 he crop is very variable, and in an average period of five years one 
fwur& three second-rate harvests, and but one of the first class may be expected’’ 
{Norih- West Frovineos Gaoetioer, V., 557). 

Cultivation op Rice in th« Gorakhpur District. 

.? The pi*h# ipal growth is rice (dhan^f for whose culture and irrigation the moist 
^si soil aira numerous streams of Bin^yakpurand lilpur afford exceptional fadhties. 
More of it ind^ is grown than of all the crops put together, and the rice fields often 
present an unbroken expanse of some miles in extent. In parganah Havcii also the 
crop occupies a large area, and it is met with everywhere in the district, though to a 
small extent only in the southern and eastern tracts. A. species of rice called boro 
must be elsewhere described, as its cultivation and time of reaping differ from those of 
the ordinary dhdn. Dhdn may itself be divided broadly into two classes— and 
ogham. 

The former h sown in jHh (May-June) on land which has been left fallow since 
me autumn h^est of the former year. The ground is ploughed in Pds (December- 
January) or rndf^k (January-February) in order that the sun may penetrate and warm 
wiuout hardening it overmuch. The field is again ploughed before sowing in Joth, 
It IS considered advantageous if a shower or two have fallen before this; but whether 
it rams or not, the seed most be sown by the end of the month just named. Seed 
f»wn More rain falls is called dhttria bi-wag (#.#., dusty or diy sowing). The sod 
best adapted to receive the crop is that lying low enough for the water to lodge, but 
not too low, as excessive flooding is injurious. If no rainfalls befoie sowing, and 
unless the soil is very cold and moist, it is usual to irrvnite the field directly after that 
process. It is for this purpose that the Thfirus €d mniyakpur dam up the small 
streams, which they then divert by numerous channek {ohIos) into their fields. As 
mn as the water has collected, naturally or artificially, to a depth of about three inches, 
the held is ploughed once more. This rather rough b-eatment is said not to injure the 
mds, but to eradicate weeds which would otherwise choke the young crop. In Asirh 
CJu"«*4)>ly) any grass or weeds which may have sprung up are weeded out by women 
and children, who receive as wages about 3| srers ot nee a day. This process is 
cued nirai, 1 he amount of seu sown on the recognised bigka varies lightly ia 
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for aoine time and have been prepared, like thoee for the hhadui dhdn, aome months 
beCorduad. Often, however, a field in which ^m, kirao or linseed has been sown 
is selected for crop. The stalks of the former one, teincr dug into the ground and 
mixed v^ith the soil about two months before the rice is sown, form a kind of manure* 
The seed is sown mAMd^h about a maund to an acre, and just as the crop has begun 
to rise from the ground, it is ploughed up again and dug into the earth. After a time 
H sprouts afredi with greater strength than before. 

It is cut generally in JCarHk (Uctober-November). The second variety. Man, is 
so called from Matt or bikan, a cutting or seedling. I'his crop needs two fields. 
The first, called kkai biyar, is ploughed twice or thrice in Mdgh (lanuar^Februarv) 
and has nigh walb. In Asdrk, after the first good fall of rain, it is ploughed and the 
water made to mix well with the sml. A plank heavily weighted is then dragged over 
it, and whra the earth has become quite soft and slushy the seed is sprinkled broad- 
cast and the ^ank taken over once again. About 30 to 35 seers of seed are sown to 
the acre. After a month the plant b usually ready for transplantation to the second- 
&ld. which has hem carofully ploughed lor some time previously. 11 the crop is 
goodons^ a fttswa's growth in the field is enough for planting a bigka in the new 

one. The plants, which are one or one-and*arquarter leet in height, are stationed in their 
new home at distances of some two inches from one another. As it is Accessary to 
complete this work quickly, a great number of hands aie employ^, the average 
being a doien men or women to the authorised bigha. 1 hese persons, if hired laboui ers, 
get two ramias of rice and a quarter ser of ckarban, or, if they prefer it, two annas a 
day. A considerable quantity of water is needed for this crop, and the walls of the 
fields are usually high and strong, so as to keep in the rainfall. The harvest is most 
often in Aghan (November-December). For carrying the crop to the threshing floor 
the labourers get either two annas daily or one sheaf in 16. or if the harvest be poor 
and labour plentiful, one in 24 only. This kind of rice being cut very late, it is im- 
possible usually to grow spring crop on the same land. The same fields ate therefi re 
used year after year foe this crop alone. When it is cut, stalks of about ten inches 
high are left in tne field ; in the not wenther these are burnt and, as soon as any lain 
fmis are dug into the ground, ^mtng a valuable manure. Amongst the best kinds of 
agkani dkin are the Allowing Finer \Mihin) grains, ^hen, gaurta, Marni (white 
and black), ^sfii jira, ox^dgurdkL Coarser (mota) grains, karhelas, rdjal sahdiya, 
karga, naitijot, and angetka. The agkani rice is. as a rule, more valuable, and yields 
for the same area a larger outturn than the hhadui, buMhe Utter of course leaves the 
land vacant for a spring crop. In Sidhua Jobna a class of rice called sengar is largely 
grown on lakes or ponds where the depth of water during the rains prevents the ordi- 
nary kinds, of rice being grown. Its peculiarity is that it floats on the top of the 
water, and that the growth of the plant, whose roots are fixed in the Mil below, keeps 
pace with the rise of the surface even when that rise is sodden. It is cut in Novem- 
nee, very often from boats, if the rains have been late and the water has not subsided. 

In a good season the yield of rice Is very great, and rice its^ If is the staple food of 
the poorer classes throughout the district. The outturn per acre of this and other 
crops will be shown on a later page. The process of threshing the rice or rather of 
treading it out with bullocks, is the same as elsewhere, and known as dauri ! But 
thorouAly to separate the grain from the husk, to turn the dkdn into ckditval, an- 


by the premure of a foot on its lighter or peoal end. i hree sers ot dnan 3ricia two oi 
ckdtiwal and one of chaff (Mwso). 

The husking is usually the work of hired labourers, who receive as wages one mr 
hi twelve of Um grain*’ (North' Wast Provinces QaaetUdr (Gorakhpur District), 
VL, 

Cultivation of Ricb in thb Budaun, District. 


The seed, which b steeped in water all night before sowing* is, after the beginning of 
the rains, sown broadcast in mobt or maishy gtoumh pregar^ for its receptbn by 
two or three ploughingl : and the crop b weeded once or twice during its growth. 
lYkt^habdi, oq the other hand, b smVn at the beginning of thffhot weather, and is 
slow in growth, befog rarely rmuiy for reaping until Deoeqiber. As the young crop 
has to mve the fierce heat of the summer winds, it must of course be sown tn the 


neighbourhood of a swamp, or some other spot where irrigation b easy. The crop is 
•watered regularly until the beginning of the rainamnd itslbld b, before the sowings, 
plottghed about half a doxen times. Khonder is a varbty resembling jkahdi, the 
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diffewnc* between the culture of the two being that before receiving the former 
KS aSl**** ^ firet prepared J)y irrigation*' (Nortk^lVtst Provinces GoMotteer^ 

CULTIVATIOK OP RlCB IN OoDH PrOPBR. 

Rice is extensively cultivated. In the introduction to the Oudh GaseU 
tier the following passage .occurs which is of interest in connection with 
rice 

“The principal khanf staple arc rice, Indian-corn, and the millets, 
and the choice of crop is determined by the lay and character of the soil. 
Rice grows best in low stiff land, where the water accumulates first and is 
most ^owly absorbed, maise on a light soil raised slightly above the floods. 
The yield of the first is sometimes as much as twenty maunds per bigha or 
2,6oolb per acre, but three-fifths of that is considered a fair outturn ; the 
latter will occasionally yield four cobs to the stalk, but it is seldom that more 
rtan three are fertile, and the agriculturist is contented with two good heads. 
The yield is heavier than that of rice, 3,300ft per acre being an outside, and 
2,ooofti^a fair averse, crop per acre. The smaller millets are less produc- 
tive, grow on inferior soils, and exact less trouble in cultivation. Among 
the infeiior crops, which are cut during the rains, are mendwt, kdkun, and 
diminutive grains which form the principal diet of the very poor. 
The finer kinds of rice, which, instead of being sown and reaped on the 
same land, are transplanted in August from nurseries near the village 
site, do not ripen till the end of November, and form the most valuame 
item of the henwat crop. The average yield is at least 20 per cent 
greater than that of the early autumn varieties, and the grain is smaller, 
better flavoured, and commands a rather higher . price, fhe taste of the 
native differs diametrically from that of the English market, and the consi- 
deration in which the different kinds of rice are held varies inversely with 
their size “ {Oudh Gaseiteert /., i».). 

It will thus be seen that, according to the remarks above (if the bighd 
be taken at |ths of an acre), the yield of rice would be 12} maunds per acre, 
3»03»90*35® maunds for the whole province. 

Cultivation op Ricb in thb North-Wbst Himalaya. 

“ This widely-distributed grain is, as may be supposed, the principal rain-crop in the 
lowlands, and is also largely cultivated in the hills up to 6,500 feet, where some ot the 
most valuable varieties are raised in the deep, hot valleys. In the htlK, the agricul- 
tural year commences about the middle of February, when the land has to be pre- 
pared for the rice crop, which is usually sown wheie mandua has been raised in the 
p'‘evious season. The manure from the cattle*shed8 is spread over the ground which 
IS then ploughed and freed from stones. The terrace walls are repaired and the roots 
of the mandua from the last crop are collected and burned. In Baisakk (March- 
April) or ^etk (April-May), the land is ploughed again and the seed is sown in the 
furrows, which are closed by a flat log of wood drawn along them. When the young 

S lants have risen to some three or four inches in height, a large rake or harrow is 
rawn over the giound to remove the weeds and thin the plants. Where water is 
abundant, the better sorts of rice are sown in a htghly-manur^ and irrigated nursery 
{hihnora) or seed-bed. This is first flooded with water and then ploughed until 
the soil becomes a semi-liquid mass. Manure is then added and the seed is sown on 
thr top and covered over with leaves, especially those ofthecAir, which are Raid to 


are collated in regular heaps on a place set apart for it in the Md, usually that in 
which the cattle have been regularly penned to economise the collection of 

thrir droppings. Leaves Rslso are collected and allowed to rot in heaps on the field, 
and twigs and lynches of trees are burned and the asHes made use of. The Utter 
are usually takra from the vilUge forests and cost nothing but the labour in gather- 
ing and stacking them. When tha field is a small one. the earth is loosened and 
the wee^ removed by a small iron sickle (kuiala). In July-August the weeds 
are again removed, whi*! f the Und is kept inundated with water, and by the end 
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grou^ produces often^ 640 sera^ or 19M busheb. The difference of price« how- 
mr, in Uic two countries makes vslue of the produce of Nepal the gieatar of 
the t^ I have already sUUed that the velu^of four muris of paddy in Nepal is 
usually isM.a A. s D., or about 3I rupees. But near Calcutta in harvesttho 
usual pim of 040 sers of paddy, is R5-5*4* 1^ no error has been made inesti- 
mating the extent w a rupini^ the acre of good land in Nepal produces rather 
more than 36 bushels of pMdy. or rice in the husk. Immediately after the puya 
crop hu been cut, the ground is formed into* beds by throwing the earth out of 

K irallel trenches umo the intermediate spaces. On these amiut the middle of 
ovember m sown wheat, or sometimes a little barley. These ripen without further 
trouble^ and are cut from the 13th of April to the leth of May. The s^ for a 
ruptnt m stated to be one paH, and the produce is stated to be two mens. This would 
make the seed about the fifth part of a bushel an acre, and the produce about four- 
teMbi»hels2 hut this seems to me greatly enaggcrated. 1 have never seen more 
j^elclied crops, and most of the fields of wheat arc quite choked with hemp 
(Cananbis nativa) which in Ne^ is a troubl^me and useless weed. The wheat 
and barley are mostly used for making fermented or distilled liquors.*’ {Bythanan^ 
Hamilton^ Account of Nepol^ 322 - 220 .) 

Much has been written on the subject of an alpine form of rice (similar 
io the ghcf a crop described above), but which is said to be cujtivated in 
Nepil without bong irrigatoi to any greater extent than is the case with 
wheat or barley. Balfour apparently alhides to this under the name of 
O. nepalensig, and suggests t^t it is the ancestor of all the Indian hill 
rices. There is, however, nothing to show that any of the hill rices differ 
botanically from the better class transplanted fices of India, and, what is 
more remarkable, all those examined by the writer belong to the dman or 
flood-land rices ; none of them apparently correspond to the dus or dry-land 
crops of the plains, even although some are ^own on unirrigated lands. 
The terraced fields of the Himilaya are flooded by the water being 
skilfully carried, often for miles along the hill sides, to the highest field of 
a village plot of lands and then sdlowed to overflow from one field to 
another until the series of terraces stand from 3 inches to t foot under 
water. As soon as the grain has formed, this y^ter is let off or dries up 
naturally and the final ripening of the gp-ain thus takes place in fields 
which, if inspected then for the first and only occasion, might (as doubtless 
may in some cases have happened) give origin to the statement that some 
of the hill rices are grown on perfectly dry fields. In the more humid 
valleys, especially in the Central and Eastern Himiilaya, the moisture of 
the atmosphere and consequent dampness of the soil, allows of rice being 
mwn/ however, on fields that arc never actually flooded. Such rices, in 
fact, in that respect, are the representatives of ne dus rices of the plains 
(though not botanically so), but that any sucht rice occurs in the alpine 
zones of the Himalaya does not appear even probable. It thus seems likely 
that the origin of the statement that an alpine dry land rice (suitable for 
cultivation in England) existed in the higher tracts of Nepil, is traceable to 
Colonel Kirkpatrick (IVepaul, p. 282). A century ago that distinfl^ished 
officer wrote that there was found in the alpine valleys, inhabited by the 
Limbus, a kind of dry rice which was there known as iakmaro. But 
Dl.Buchanan-Hamilton, who devoted considerable attention to the study 
of the products of NepAl, failed to discover any purely alpine rice and 
came accordingly to the opinion that takmaro was svnonymous with uya 
— the hill name for r>e. (Stc Buchanan^Hamiltow s Account of Nepali 
pp. 88, 274, isfe.) 

The writer has no personal acquaintance wi^ a ^rictly speaking alpine 
rice, and is, therefore, strongly disposed to tnink |ome such mistake, as 
that indicatejd by Dr. Buchanan-Hamitton, may been made. In 
the absence of direct evidence to the contrary, hff, however, f^els called 
upon to reproduce one or two passages from authors who appear to believe 
•in the existence of a HimAlayan dry alpine rice* Mr. Llotard, after 
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dealing with the upland rices of the United States^ which« he says, were 
orij^iniSly obtained from Cochin China and Nepdl, concludes with the fol- 
lowing remarks 

** On the north of India we find the Bara rice of Peshawar and the 
Jootnla rice of Nepal, both no doubt of the Otfzn mutica species, growing 
tn high altitudes, the latter especially amidst snow and frost, under such 
special circumstances as to have merited a name of its own among bota- 
nists who call it the Otysa nepaleasis.** 

The Bara rice is much prized by Natives in Upper India. It grows 
in the valley of Shaik Khan, opposite the fort of Bara, about nine miles 
south-west of Peshawar, and seems to be of some historical interest, for 
Dr. Oollis. in sending a sample of it to Dr. Bonavia. the Honorary Sec- 
retary to the Agricultural and Horticultural Society of Oudh. wrote in 
1863 

. This rice, which it is said will only grow tn a few fields near Shaik 
Khan, is so much prized by Natives that.^fore the conouest of Peshawar 
by tKe Sikhs, the Cabul dirdars had agents to watch the fields in order 
that none of it might be removed, but that the entire crop might be sent 
to them. When Runjeet Singh began to threaten Peshawar in 1822. 
twenty seers of Bara rice was among the presents sent by Yar Mahomed 
Khan in hopes of propitiating him. Even now a great deal of it is sent to 
Cabul. or course every zemindar, who cultivates rice in the neighbour- 
hood of the fort or river of Bara, brings his crop into the market as Bara 
rice. I can. however, vouch for the genuineness ot the specimen I now send 
you. which I got at the time that 1 was obliged to visit sick prisoners in 
the fort at Bara once or twice a week.” 

Dr. Bonavia says that the quantity sent by Dr. Collis was about two 
handfuls, that it all germinated in Oudh where he had it sown, and that 
it produced a very fine crop which yielded about a maund of paddy ; that 
the crop was much admired by all the natives, who said it was very 
different from the kinds of rire they had been accustomed to sow. Some 
of it w'as exhibited in sheaf at an agricultural show : it received the first 
prize for rice in husk, and was much thought of bv all natives who were 
conversant with the qualities of good rice. Dr. bonavia intended send- 
ing a large packet of this rice seed to each Deputy Commissioner in 
Oudh. and he hoped that, if it were distributed in small quantities to 
persons who are likely to care for it. the Agricultural and Hoiti cultural 
Society will be able to disseminate it throughout the Province in two or 
three years. The further results of this enterprise are not. however, trace- 
able in any of the books and papers to which 1 have access. 

The Joomla rice is a native of the lofty mountains of Joomla in Nepal, 
north-west of the great valley ; and as its cultivation is carried on at 
high elevations, and under circumstances of frost and snow, it was thought 
that it might become acclimatised in the north of Europe. Accordingly, 
such information, as was obtainable, w'as gathered by the Resident in 
Nepal, who also sent samples of the rice seed to the Agricultval and 
Horticultural Society of Calcutta. Part of this supply was forwarded to 
the Honourable Court of Directors in London, and a portion was sent to 
the Colonial Secretary at the suggestion of Lord Auckland, who was of 
opinion that Canada might, perhaps, answer (or its cultivation. 

The mountain riy is also abundantly grown at altitudes of 0,000 and 

? ,ooo feet in the Sewalitc hills and in the up-land valleys of North-West 
lim^aya. •Or. Balfour says that it has been reared successfully on 
the banKS of the Thames at Windsbr. This sowing was evidently made 
from the sample of the Nepal or Joomla rice seed sent to England, but 
there is no distinct information as to this.” . 
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furnished the Panjdb with 4914^5 ma^ds. The Panjib exports of rice, CULTIVAT^N 
23,617 maunds clean rice to Rdjputan'a and Central India, 7,325 maunds pSnil^ 
to Karachi, and 5,876 maunds' paddy to the North-West Provinces and * 

Oiidh. 


From the returns of yield analysed below it mav be assumed that the 
average outturn is 11 maunds an acre, which would give the total produc- 
tion as 75,^,215 maunds or 271,293 tons. To this amount should, how- 
ever, be added the net import shown above, and this total expressed to 
population (18, 851^437) shows a daily consumption per h^^d of ^^th of a 
seer. 

Rotation of Crops, Manuring, &c. 

The rotation of crops generally adopted in the Panjdb will be dis- 
covered from the series of district reports quoted below. As to manuring 
it may be said in general terms that the seed-beds are highly manured 
and the fields into which transplanted rice is grown are manured to a 
limited^extent also, but broadcast-sown nee is scarcely, if at all, manured. 
As in most other parts of India through which canal irrigation has been 
extended, the cultivation of rice may be said to have increased with the 
facilities for water, but the quality of the rice grown has rather fallen off 
than imp*'oved. A somewhat interesting form of manuring or rather of 
clearing the fields of deleterious weeds, chiefly algae and other inferior 
forms of vegetable life, was made known by the writer in the Selections 
from the Records of the Government of India for s88S*8g, pp. 67-81. He 
dealt with the subject under the botanical name of the plant usc^ (Adhat- 
oda Vaaica) and the original article should be consulted for full particulars. 
The opinions, there recorded, of the numerous officers consulted, fill many 
p^es. It may briefly be stated in the words of the original note that — 
** During a brief botanical excursion to Sunf in the Sutlej valley (north 
of Simla), the writer witnessed the cultivators scattering the leaves of this 
plant over recently flooded fields, which were being prepared for the rice 
crop. Concluding that the same ideas prevailed in the Sutlej valley as 
in Oudh, with regard to some special virtue over any other plant, which 
the leaves and twigs of this busn possessed as a green-manure, the culti- 
vators were asked whether the manure thj^ were adding wa« only given 
to rice land or to other crops as well. Tne question seeme^f to afford 
amusement, for the cultivators hastened to explain that the bdsuti was 
not given alone as a manure, but also as a medicine or poison to kill the 
aquatic weeds that otherwise would greatly injure the r.ce crop. They 
pointed to fields that had been treated in this way; and there could be 
no mistake these were clean or free from the green scum caused through 
floating Lemnae (duckweeds) and submerged Charse. It was further ex- 
plained that, before flooding the field, it was carefully manured with farm- 
yard manure, then flooded. The water in a few days, it was explained, be- 
came green through the growth of the weeds. When all the weeds which 
the soil or water were likely to produce had sprung up, a cultivator, with 
a large apron in front of him, full of the cuttings of bdsuth each abqfft six 
inches in length, walked through and through the flooded field, sowing or 
scattering the hdsdti until at a distance the field looked as if a crop of some 
plant, not unlike tobacco, was being grown in water. After a time these 
twigs are supposed to impart an objectionable flavour to the water, which 
completely kills the aqsatio weeds. The bisuU is then gathered off the 
field ; and the^ice crop sown or transplanted inlo it, as the case may 
be. Semetimes the bdsdti is ploughs inlo the soft mud, and thus 
made to act as a manure. I nstead of bdsuti, when a green manure alone 
is desired, the leaves of the Toon (Cedrela Toooa) or the Neem (Melia 
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A wU Bi e clit m) are utilised; but these, with the bds4K are the only plants 
employed as green-manure In the Sutlej va]jey. In all these cases it will 
be observed that plants which possess powerful properties are resorted to in 
place of numerous other weeds, which might more conveniently be used. 
This same idea seeOis to prevail in many other parts of India— as, for exam- 
ple, the almost universal opinion, that the leaves of Calotropis gigantea, 
the 4k or maddr (a plant with a most powerful milky sap), is a valuable 
manure for rice land, and a specific against the injurious growth of r$h 
efflorescence. It is difficult to understand what particular merit that green- 
manure could have, over anv other green-manure, in neutralising the reh 
^ts, but, as remarked, the idea that it does possess some such property 
is very widespread in India. It is thus noteworthy that the green-manures 
in most general use in India are, like the bdsdtip as far removed chemi- 
cally and botanically as they well could be from the crop intended to be 
cultivated, and are plants with powerful active principles. 

It has occurred to the writer that it may be possible the same practice 
and with the same object as recorded in the Sutlej valley, may be followed 
in Oudh and in other parts of India, and that the merit attributed to the 
b4i4ti as a green-manure is not, strictly speaking, deserved. It, at least, 
seems more natural to suppose that the strongly fcetidly-scented leaves 
would impart an injurious flavour to the water, sufficient, as believed in 
the Sutlej valley, to kill i^uatic weeds, than that a few twigs of this plant 
could have a sp^ial merit as a manure. If this supposition prove correct, 
it may further be found that the habit of using the plant in the construc- 
tion of wells (a use reported in the Oudh Gagetteer) may be connected with 
the knowledge that tne ^een scum so common on every sheet of water in 
India will not be formed in the presence of a few twigs of this plant. This 
idea is, however, only thrown out as a suggestion, in the hope of directing 
attention to the subject ; for it may be found that a plant with such strong 
properties should, in the construction of wells, rather be discouraged than 
ena>uraged— at least in the case of wells intended for drinking purposes. 
If it be the case that the bdiM leaves have the power to destroy ttie in- 
jurious weed3 found in submerged fields, it would seem desirable to make 
this fact known, since, as far as the writer is aware, this property is not 
und^stood outside the limits of the Sutlej, or perhaps of one or two neigh- 
bouring valleys in the North-West Himalaya. Indeed, it is quite possible 
that this extremely plentiful plant, when its properties are fully examined, 
may prove to be capable of further development. For example, a decoc- 
tion of it might be found useful in destroying animal pests to other crops, 
such as sugarcane, tea, and coffee. 

In the meanwhile it seems desirable that enquiries should be made in 
different parts of India regarding the practice oi applying the plant to the 
fields ; and the reason why it is so used, and why, also, it is chosen to 
bind the sides of wells” (Stmla, the 22 nd June tSSy). 

” It may be added that since the above was first published, the writer 
has^accidentally come across one or two passages in Dr. J. E. T. Aitchi- 
son's JCuram Valley Flora, which are of interest as pointing to the belief 
in the special merits of Adhatoda as a manure beink held by the people 
of certain portions of Afghanistan. Speaking of th^ Kuram district. On 
Aftchiaon says : 'The. germination of rice-seed in the seed-nurseries is 
supposed to be hastened by shading with the young manches of Adhatoda 
Vasica and Sophora niollia.' Again, of Thai! and Badishkhel he writes : 
'The young leaves of Adhatow Vaaica are largeljr co^ected and mixed 
with the«grainin the rice-nurseries, to hasten the process of germination 
by the heat generated during their decomposition.^ In nearly every prov- 
ince of India certain cultivators put great faith in green-manure for rice ; 
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known to him that this plant is used by semindars as a lining to support 
kuicha wells, and is frequently thus applied in the Rawal Pinoi district. 

/’srAawar.— ** The plant grows abundantly on the stony and hilly lands 
throughout the district, but it is never grown in the cultivated landp The 
black Bahikar is useful for phthisrs, consumption, spleen, cough, wounds, 
and boils. The white Bah$kar is used in colic wounds, also tor Zehrhad 
(Anthrax) to horses. Its seeds are eaten in colic and its leaves are taken 
internally in the form of a decoction. In the treatment of anthrax its seeds 
are generally administered. Its leaves also afford relief in this disease 
when they are pounded up and given with salt. The leaves of black Bahe^ 
kar are scattered over flooded flelds (of irrigated land), which are being 
pi^eoared for a rice crop, and the zemindars state that by this means the 
yield of the rice crop is much augmented. Stems of black Bahekar afford 
a good charcoal, which is used in the manufacture of gunpowder. The 
plant is also extensively used as fuel.** 

The antiseptic property of the plant in killing minute organisms while 
being harmless to nigher forms of life, thus established by native opinion, 
has been abundantly shown in a recent paper by Mr. Hooper in thePAar* 
maceuitcal ^ourttal and Transactions (kvn\ 7th, 1888). Mr. Hooper writes 
of the chemistry of the leaves: ** A well defined alkaloid appears to be the 
most important constituent ; it constitutes the bitter principle, and, to all 
intents and purposes, is the active principle. It occurs in white frans* 
parent crystals belonging to the square prismatic system, without any 
odour, but with a decid^ly bitter taste. It is soluble in water with an 
alkaline reaction, and in ether, but more so in alcohol.** It would be beside 
the present purpose to give here the whole of Mr. Hooper’s analysis 
of the substance. The above passage shows that simple maceration 
in water suffices to extract the active principle, and Mr. Hooper's 
practical experiments with it may therefore be preferentially ciled here. 
" A sample of pond water,** he writes, ** containin|^pirogym and numerous 
animalcules was mixed with a few drops of a strong infusion of Adhatoda 
leaves. The chlorophyll gradually disappeared from the weeds and the 
cells becaipe broken up. The oxygen was given off with less frequency, 
and at len^h ceased, some insect pupse rose to the surface of the water 
and there died. Numerous Paramecta remained active for some time, but 
eventually succumbed to the action of the poison. In 24. hours the beaker 
containing the water that had been thus treated showed only a brown 
mass lying at the bottom ; while some water in a beaker by its side, with- 
out this treatment, contained the green aquatic weeds evolving oxygen, and 
the animalcules alive.** 

Again ** An aqueous solution of the alcoholic extract of the leaves 
was tried upon flies, fleas, mosquitoes, centipedes and other insects, and 
in every case the application met with poisonous results. The solution 
appeared to kill them without previous intoxication. On the higher ani- 
mals the leaves do not seem to have such an effect. A quantity of the al- 
colmlic extract representing 15 grains of the leaf was given to a small d<^, 
ana the administration was not attended with any inconvenient symptoms. 
Th<»e experiments show that the reputed use of the leaves in destroying in- 
jurious weeds in submerged fields is founded upon very scientific princi- 
ples.** ** The poisonous properties of the Adhatodli on the lower orders 
of animal life will, perhaps, find for it a use in destroying insect pests, and 
make it an important addition to the Materia AgVieplarum in India.” 

Mr. Hooper thus concluded his remarks in alnvnst tkp same words as 
used by the fvriter fully a year before the date of the article in the Phar- 
maceuitcal yournal, w a., that a ” decoction of it might be found aseful in 
destroying animal p«ts to other crops, such as sugarcane, tea, and coffee.” 
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The chemical investigations thus briefly reviewed have placed the utility of 
Adhatoda beyond any possible doubt, and its extended use should, there- PaiuS. 
fore, not only be strongly urged on the attention of rice cultivators of India 
wherever aquatic weeds prove troubl some, but the subject should commend 
itself to tea, coffee, and indij^o planters as well worthy of their consi- 
deration. Not only so, but it is probable we have in Adhate^ an antisep- 
tic at the door of every Indian peasant which, if not found useful in the 
treatment of sores on his own ^rson, could, at all events, be extensively 
used in the cure of the troublesome maggot-infested wounds of his cattle 
{eonf, with the account of Adhatoda Vaaica in Vol. I , p. 109.) 

METHODS OF CULTIVATION, SOWING, NEAPING, le. 

Rice is grown to a small extent in most of the districts of the Panjdb. i^vfnelal 
It is most extensively grown in Ambala (123474 acres), in Kangra 
1110,763 acres), in Gurda^ur (6^,871 acres), in Karnal (58,51^ acres), and 
Sialkot (55,280 acres). The other districts have from 30,000 to 466 acres 
undep>the crop. In the Gasetteers of the various districts of the Panjib, 
a table is given in the Appendix which shows the acreage yield of the more 
important crops. Under rice, the variation in yield doubtless a natural 
enough one, since there can be no doubt of high and low yields according 
to the nature of the soil and the system of cultivation pursued) ranges 
from 1891b per acre in Gurgaon to 2,2408^ in Kohat. The mean of all 
the returns for the province would be 705&, but, excluding districts of 
minor importance ana inferior yield, the average (and apparenHy a fair one) 
would be 8291b or, say, 1 1 maunds. From this calculation Kohat has been 
left out of consideration, as the return published is an abnormally high 
one, and, if correct, is applicable only to the Kohat acreage, vts., 2,813. 

The following passages may be here given from the various district 
reports which have appeared, in connection with the settlements, or in the 
Gaxetteers 

Cultivation op Rice in thb HoshIarpur District. HothtanjWi 

“ The several kinds of rice grown in the district may be divided as 439 
follows 

ist class — Bdsmatt, chahorat hegamt, 

2nd clasS’^yhoHa,ratru, sukhchatn, munft, sdthi, kalona, kharsu. 

The total area under rice is 3‘^,656 acres ; of this more than half is 
grown in the Dasuah iahsil, and the area under first class rice in that 
tahsil is 4,085 acres. Unfortunatel> no classification of rice was made in 
Una ; but the total area under first class rice in the district is probably 
over 5,000 acres. Rice is cultivated only in marsh> land, or in land copi- 
ously irrigated by a canal or stream. In one large village in Garhsbankar 
MorAnwAii it is grown in well-irrigated land; but this is most unusual, 
and the reason here is that theland isia^ri, well suited for rice cultivation, 

«nd the water only three or four feet from the surface, so that as much 
water as is necessary can be given to the crop with very little labour. Jfirst 
class rice reauires a constant flow of water; for the second cl^s it is 
sufficient if plenty of water is gpven : if it stagnates no harm is done. 

Heavy floodfs, if they top the plant and cover it for two or three days, de- 
stroy It, but the mere passing of a flood over a crop does it no harm. The 
lana is prepared by three or four ploughings. Afunji (the commonest 
rice) is sown in Marcher April, the other kinds in June or beginning of 
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July. Rice may be sown either broadcast or after raising seedlings in 
small beds. The broadcast sowings are of two kinds 

(it Wairdn when the moisture has sufficiently subsided to allow of 
ploughing and sowing ; 
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(2) Kadmin or hadut whfttt the seed is steeped in water for two or three 
day^ 2nd then scattered broadcast in the mud. When sown by raising 
seedtiim th^rocess is called Uh^ and this, though more laborious* Is more 
profitable. Tne best kinds are always sown by the Idh method. Saihi 
or kahnn are always sown kadwdn, the other kinds may be sown in any 
way it pleases the cultivator. Some weeding is reouired for rice sown 
broadcast $ that sown by Idh requires none. The earliest sowings ripen in 
September, the later ones in October and November. Saihi is supposed 
to ripen in sixty days. 

Saihi pakt saikin dint ss Saihi ripens the sixtieth day. 
pdni mile aihin dint ss If it gets water every eighth day. 

** Kkarsu is a very coarse rice grown in poor alluvial soils, where the 
river has deposited some soil, but not yet sufficient for the bkter crops. 
Grasshoppers (ioka) are fond of the young shoots ; and pigs, which abound 
in the hign grass of the Chhamh, do mu^ harm by uprooting the fields of 
rice. High winds also are considered bad when the plant is nearly ripe. 
The crop should be cut before the grains are quite ripe (harganu)^ other- 
wise much of the grain is lost. Threshing is done by the treeing of oxen 
without the wooden frame (fhala) used in ordinary threshing. The rice 
straw is of little use. except for bedding and litter ; it contains no nourish- 
ment. and cattle will not eat it unless very hungry. The grains are husked 
by pounding them in a large wooden mortar {uthdl) with a pestle (mohla 
or mdsal). As to the outturn Oaptaln Montgomery writes 

"Experiments were made on 41*8 acres, the result being an average 
outturn of 378 seers (or about 9I maunds) an acre. 1 am unable to give 
the average outturn of the different classes, but most of the experiments 
were made in mun/i, ihona, eathu bdemaii, and chahora* Mr. Tempio 
conridered that some of the best rice-growing villages produced 60 maunds 
an acre ; this appears to me quite incorrect, even if iacha maunds were 
meant, a produce of 35 maunds an acre is an Scess ve average, though 
special plots may grow as much. I am inclined to think that ordinary 
nce-growing lara will not produce more than 9 or 10 maunds. and the 
better hdemati and chahora lands about 12 maunds” {Panjdb Gaaetfeert 
Hoshiarpur District, pp.93-93). 

Cultivation op Ricx in thb Karnal Districts. 

** Rices are divided into two well-defined classes, the fine rices, varieties of Orysa 
sativa, the grains of which cook separate, and which are known to the people under 
the generic name of airi; and the coarse rices, varieties of OtjsSl gfntisiosa. tho 
grains of which agglutinate when4>ojled. and of which the principal wrts are munji 
and sinthi. This and the following paragraphs refer to the nne rices only. The 
airi proper is a small rice with a short straw ; the principal varieties are ramili and 
rdmjamini; the latter oS whidh has a particularly bard fine grain. Sunkar ai^ 
ansbri are coarser rices* chiefly grown where there is fear of too much yatcr, in 
which case their loiw straw gives tnem an advantage. Rice grows only in stiff soil. It 
is usually grown in low-lying ddkat so as to take advantage of the drainage water ; 
but if the water-supply is sufficient, the beet rice is grown pn fine stiff soil on a slope 
wHsre the water Is penectly under control. The seed^iedg are ploughed four or five 
times and carefully prepare, manure Is spread on them, land the seed sown broad- 
cast and very thickly on the top of die manure. 

If 2re manure is then spread over the seeds and the whble is watered. Four days 
siter they are again watered, and after the fifth or sixth dgy. they must be kept wet 
till they are reaay to plant out. The rice-field is ptougheg twice, and such manure 
given as can be mred. . It is then flushed %rith seme ttifiee incnee of water, and a 
eakdgga (toqthed), if there are weeds, is driven about undfr wategCgdr orWn dena). 
If the wem are obetinate. the plough must be used again under water, when the 
tehdgga has worked up the mud into a fine pulp, 7 ktnwan and Ckamdrs.tMke the 
seediingi (pad) in handfuls UkHI and piMt them one one in the water, preesing 
« in the roots with their thumbe. An acre will take 500 to doo/d/w which will coat, if 
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bought^ Ri« 4« U will Uka tenineD to plant it in n dny» and they get el to 3 aeere 
of min each day* 

The field ie wMded once at leaat. At fint the whole field meet be kept under 
water oonlinuonily s lor each eeedling throwe out five to ten new^oote^ which cannot 
make their my unleee the ground ie pulpy, and it ieon the abundance of them ehoote 
that the crop deoende. The water muit not be more than eixincheedeepb or the ehoote 
will be drowned b^ore they get to the air. and it muet not be chaaged. ae it would 
carry away all the etrength of the manure and the soil. When the eare once begin 
to form, the ground muet be kept well wetted, but not too eluiby. or tbe P^nts inll 
fall. It the crop ie wholly under water for more than four dm. it dice. The reap- 
ing muet be done directly the grain ie ripe, or it will fall out of the eare into the water. 
Tnue hired labour ie a neoeeeity. and the payment is 5 to 6 eeers of unhueked riee. If 
the water is deep, and tbe plants as cut. have to be put on bedsteads to keep them 
out of the water, the reapiim ia slow : otherwiafi the same as other email oareala. 

The rice is thrashed in the ordirjiry manner; but the grain has to be hu^ed in 
tbe okal. Standing rice is called dAdw. ae ie the unhueked grain, in contradietinotion 
to husked ekimal. The husking is generally done by the women of tbe hooee. If 


fodder, and is used largely for bedding for cattle, and for miaing with maoon^ or is 
even ploughed in fresh. But it is also given to cattle to eat. Rice suffers much from 
khid or sedit. apparently aouatic larvae or other animals that eat the young sprouts. 
Water 6iid^ too. play tarrirae havoc with it when it is ripening. If the whole plant 
dries up. it is called malatn ; if the grain only, paids is what is the matter with it. 

Coarse rice (e. s.) ii of two kinds, munji and santki. The peculiarity of 
the former is that it cannot be drowned out. the straw lengthening as the water 
deepens. It is therefore sown in spots liable to fiooding. It will stand two feat deep 
of v^er I and if the ripe plant falls into the water, the grains do not fall out as they 
do with Mirim The peculiarity otsdniki is that it ripens within an extraordinarily short 
time (nominally 60 days, hence its name) from the sowing, it is sown all over the 
Nardak. and generally wherever there is no irrigation, as the rains will usually last 
long enough to ripen it. Huen Tsang noticed its quick growth with admiration when 
he visited the Nardak ^00 years ago. Sdnihi has a short straw, and does with but 
little water, it being sum^nt if the soil is thoroughly moist after the shoots are once 
op. 'Fhe young amts are liable to be eaten, and it the water gets very hot they will 
sometimes rot. but the plant is wonderfully hardy, and when tbe stalks have once 
grown up. hardy anything hurts it. Both kinds are sown at once where they are to 
grow. After two or three ploughings cattle are sent into the water to walk about and 
stir up the mud. or the gen or toothed scAagga is used under wate«. The seed u 
svwn Droadcast on thegada/ or fine mud. No manure is used nor W the crop irri- 
gated. The purdli or straw is better fodder than that of sifi, but slili not good. Tbs 
coarse rice forms a staple foed of the people, the fine rices being 9*. Id and seldom 
eaten by them ** {Panjdb GawetUer^ KarnalDhirut» i7^n7)» 

Cultivation of Ricb in thb KiNORA Disirict. 

The following passage from the Gag$tte$r of this district may be 
accepted as conveying the main features of the Panjdb hill rices, when 
taken in conjunction with that which follows regarding Kashmir and what 
has already been stated under Nepdl « 

<< viMrlii.** Af ftii. 1 TnAAr fr4M«rr9 vaIIavc U arllAW rvwnKifMMl 


growth. It IS grown also in the irrigated parts of Uehia and Numr, wtiere Me p^ 
Quee. though inferior to that of Kingra, is still of good quality. Coarser kii^s of rice 
are wo grown without irrigation in the more elevated Actions of the durfrict. The 
people recognise upwards of sixty varieties of rice. Tbe most esteemed kinds ere 
orgawii^ kasmaii, jkinwa, nakanda. kamddkt and rangarim E^h of these varieties 
has its special locality. Thus Rihiu is famous for its kegami and PAlaia for its 
kasmaii. These are the .finest rices. Of the cosrser kinds grown in tho Kingra 
valley, the best known names ske kaikiri and kolkena; and of the inferior pn^uce of 
unirrigated landgrero, kaidnat dkdkar, &c. On land which can command irrigatioo. 
the ri^ is not sown till the beginning of June. In districts dependent upon rain, the 

• .^a.— .1 . — - ■ ■' - — ■ — * I ■ . 

* In taldkas PAlam and Rihlii rice occupies 78 per cent, of the total acreaim under 
autumn crops, and the percentage would be higher wore certain hill lands, wbfcb be- 
long to these faidids. excludecf 
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note wonomie^. The seed for ntia/j sad wattru rice is sown at the some time, 
viM; from i^th Baisakh to isib Jeth, but the seedlings from the former are not 
planted out till 36 days after wwiog. In Narkara rice is sown a month earlier than 
in the other vuiages, but it ripens at the same times The result of this early sowing 
is a greater outturn of rice, (in the Shahabad llaka near Vernag the sowing time 
commences at the beginning of Baisakh and there the outturn is very large.) In the 
interval of the 36 days, the sun and^ air have benefited the soil, and in addition to 
this the shepherds have gathered their sheep on the dry tend reserved for nikali. 
One thousand sheep will enrich 4 acres of land in a single night. They are not 
allowed to stand in one place as their droppings would make the land too powerful, 
but are kept moving about. For every 5 traks of land manured by the flocks of 
sheep, the shepherd receives 4 traks ci shalu It is calculated that the presence of 
a flock of sheep will raise the produce from 35 to 40 or 50 kharmarsyat kharwar of 
land. The secret of this enormous benefit derived by the nikali lano, is that by 
time the sheep come on to the ground, their food and strength has improved from the 
tprifig grass, and in consequence their manure is of greater value than it was a month 
More when the woHru lands were flooded for rice. 


ICULTETATtOM 

Kashmir. 


** But, gener^ly speaking, 1 find that the wiAo/f system is regarded as*a compromise 
and as a *dernier resort * by the people. If water is plentiful and the soil fsir, 
otaHru is the system followed. If water is not forthcoming at the time of sowing, the 
land is reserved for ntkali, and if the land is at a high Ovation the nikali system 
will be adopted. In low lands and near the swamps nikali cannot be grown. The 
advantages of nikali are, that the system clears the ground of weeds {hack), and 
that it requires less labour. Two Mhuskabas are ample lot nikali, whereas four 
kltuskabas are necessary for vattra lice. 

** Wild Rice. — I have already described the kama grass. It is exactly like the 
rice plant, but it has rather narrower leaves. It gives a grain which is eaten by the 
poor people, and is in great request for Hindu temples It comes into flower earlier 
than the rice, and there is a saying in Kashmiri * Hama niyul drao/ *sketki duo 
krao * which means * cut your rice two months after kamd comes into flower.* Besides 
the hama which only exfierts can distinguish from the rice, the cultivator has groat 
difficulty with kre. Kre is rice which has sprung up from seeds dropped at the pre- 
ceding harvest. The outturn of kre is small, and if it is not eradicated during the 
first season, and is reproduced for a second year, it causes considerable trouble and 
loss. In order to fignt against Are, the cultivator invariably sows a now variete of 
rice each year. It mi^ be that he substitutes white rice for red» or one variety of red 
for another variety of red, but the change enables him to distinguish with ease be- 
tween the objectionable kre and the real nee plant. 

Everywhere I find evidence to the effect that red rice is a hardier plant and gene* 
rally a heavier cropper than the white rice. It is always the custom to sow red rice 
in the field nearest tra watercourse. The water comes in cold from the channel and 
white rice would fail. When the water has been lying for a time on the first field it 
becomes warm enough to p^ss on to the second field, where white rice may be raised 

OperaHons.^Kwo cultivation is hard work for man and beast, and in former 
days the Government recognizing the importance of the rice harvest left the cultiva- 
tors to themselves during the cultivation of the rice fields. Rice in Kashmir is'like 
the most elaborate garden cultivation. It must be watched night and day. A break 
in irrigation or delay in weeding are fatal. Hence it follows that the present system 
of kegar is most prejudicial to rice cultivation, for men are taken away at critical 
times, and the fields dry up and the weeds choke the rice. From a revenue ooint of 
view, it would pay the State to exempt all rice-growing villages from begar from the 
15th Baisakh (April) to the end of KtUah ((^tober). Such roroHi labour as might be 
required during those months should be either taken from dry villages, or contractors 
should be entertained who could either import labour from India or procure lalffiurers 
frbm the city population. 

** It is a very important fact to bear in mind that rice cultivation in Kashmir is 
essentially of the nature of petite culture. The best rice which 1 have yrt seen has 
been in the Shahabad llaka, where the holdings are very small, or in villages like 
Icbgam, Ichkot and Ompura, where the hddings are respectively 2 gkumaost 4 
kanalsi a gkumaos, $ kangls; .2 gkumaos, 2 kanals. Each plant should be worked 
with the hand and not a weed snould be seen, 

**Cpiiftderin|f their size, the little cattle of Kashmir do good work. When at least 
three wughings have been accomplished, the cattle will TOmetimes be required 
after Inc first khushaba to plough up the young crop. This process is known as 
Aq/f, and perhaps ten pairs of oxen with their tails tied up to the yoke will be turngd 
into ons field. The kt^ must die done quickly. Cattle are also used aftei the first 
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wlu^ bon a good crop poeyMtr and raqairetrta the Mit year. Thii reet k given 

by a falloo bat by a ^nge of crop. A ooiniBoa rotatioo ie three yeaie el rice 
feOovM by toar yean of cotton. Cotton clean the aod and fnee it Ironi needs. 
Another common rotation is rice iolloncd by maise or mesh or barley, or wheat. 
All agTM that this rotatioo of teniscb mash, or barley improves the succesdieg rice 
harvest by a kharmwrt of Mi per 4 acres ol land* but opinions differ legarding 
whnt. .TbM can* hotnver* be little doubt that the esposare to snn^ine and air 
daring the time when the land Is under dry crops must benefit soil. I have asked 
some of the more prosperoas of the cahivatora as an eaperiment* to plough up the 
nee fields directly the noe enm is harvested. The land is sdU soft from the Maatf 
or finid watering given to swell the esn of grain* the cattle am In good conditioo* and 
timonly objectioo the people have to my proposal is* that they have no leisam to 
ploo^* and that ptougning hefore the spring inl increase the dilBcalty of dr/.*’ 

JranMrf.-y^hcsp manon is the best, nest comes oow manure. Horse^ung b 
not used for rice flofds. It must be reme mber e d tbnt cow-dung b the chief domeetic 
fuel* both for cooking and for kangm, Uttb need be added here mgarding 
manore. In the fields* by which b meant fields nenr enough to the home- 

stead to be well manured* well watered* and well looked after* the simply of manurs 
b ample. To every acm about 100 baskets, or 16 or 17 kharmara «» dung b given. 
It IS sitlisr pot on to the bad when dry end ploughed in dry with n vbw to the har- 
vest of the followiog yesr* or if strength » wanted for the current year* the manure 
IS scattered by hand over the fields submerged by water. A frequent practice b 
to heap manure on to the first field which receives irrigation, and from thb field liquid 
manure finds its way to the fields below. Fblds outside the gamdu radius receive 
manure about oocx eve^ tlurd year» and also receive a dressing of turf clods (ckak). 
Clods vary hi qualityi the bestare those dug from the sides of water channels which 
are nch m silt. 

jDforasrf.— The rai dbesse to whkh I have altued in previous reppits occurs 
m the lower villages of Donsu, and it seems evident that the cause ol tw disease is 
extreme warmth at night The same Idea prevaib here as in other iakiils that rai 
b oittsed by the summer lightning known as haji bawan. Higher up the rice crops 
of Donsu are exposed to a very serious drawback. lHh tansil is situated in the 
phfuse of the peopb on the left band {Khomar)Qi the sun’seourse. Towards Septem- 
ber when sunshine end warmth are much needed, the left-hand villagire are shaded by 
tbs mooetain^ and the cold wind from the heights checks the formation of grain. A 
brge quantity of rice never reaches matority.aod is unfit for anything save green food 
for hocM Such rice b known ne Handru, Another drawback to which the left- 
hand villages are Uable b that tbs snows on the bft-hand monntnios melt verjf 
rapidly. 

Cultivation of Ricb in Yankand. 


Vef 1 L-- 5 A^*UiepUnt| Gurunj, the grain. 

The followiag interesting account may be here reprinted from the Yarkand 
Mission’s Report as it deab mainly with a contrivance osed to husk rice :— •* Prin- 
cip^iy grown in Yarkand Dtvbioii. Sown in April and cut in September and 
October. Keturns six to eight-fold. The seed b husked oe the banks of the canals 
by a pounder-mill worked by water, it b called iiicana, and Consists of a hori- 
sontai axle-beam* in the middb of the shaft of which are four immovabb flanges 
or psddle-lxiards sgainst which the water pbys. Ilie shaft is supported at each end 
by an upright soclret post on each side ot the mill-stream, and at one end of it are 
twofioog cuppers which project kx or eight inches on opposite sides. At the dhaft 
revolves* by the water playing against the paddles, these clafipcrs alternately, in turn, 
catch and rebase the handb of the pounder* which vrorks'on a fulcrum block* and 
b so adjusted that the cbpper m revolving with the shaft shall catch and depress the 
short hand cf the bver* and thus raise the pounder* whbl projects down at right 
angles from its other eM, end bt it fall again* as in course ci revolution it relesses 
tha depressed lever heed. The pounder b a round-pnded hpr of wood fixed at right 
angles into the head of tbd long hand of the bver* and playl upon the rke in a wood- 
en morrer. The sucana may he built by any one on a suiti^ stfoam by permission 
of the pistnct Governor* and on payment of a fee to Government of 
(id^t fourteen rupees), und this clears of all further taxation on its operatioM. The 
* charge b one ckSrak in fifteen of husked rice. The entire mechanbm of the 
null, tt m wood-work* and the several paits are ve«v neatly put together. We saw 
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iev€rftl ol these mills et work on the canals in the line of our march, and were impress- 
ed by the stride in civilisation in advance of what we had left behind us in Kashmir, 
where the laborious and by nc^ means giacefol operations of the pole pestle and 
mortar are a prominent featare rn the sceoe pecnliar to the hanks 01 the Bidasta ” 
{Report of a Mission to Yarkand m tSjJ, 77). 

IX-CULTIVATION IN THE CENTRAL PROVINCES. 

Rtfetcncot*— ilnnao/ Rrports of ike Director oj Land Records and Agri- 
cuiture; Experimental Farm Reports { Gaaetteers —Balaghatt iS ; 
Sarpali, 29 ; Bastar, 3 r, 3 $; Betul, 50 ; Bkandara^ 64,66; Bilaspur, 
tiSt ifSt no, t20. 

Area mider, and Traffic in, Rice. 

The Agricultural Statistics of the Government of India show these 
provinces to have had 3,785,566 acres under rice in the year 18S8-B9. 
Taking, what appears to be a fair average, la maunds per acre as the 
yield, the total production from the above acreage would have been 
4*54«^f792 maunds or, say, 1,622,385 tons. 

The trade of the Central Provinces in this st^le (which is almost con- 
fined to husked or clean rice) may be here briefly reviewed The gross 
imports amounted to 1,30,282 maunds and the exports to 9,62,044 maunds, 
thus showing a net export of 8,31,762 maunds. About 99 per cent, of the 
imports t:aine from Bengal, while of the exports the largest quantities went 
to Rdjputana and Central India (3,52,651 maunds); Berar (3,17,841 
maunds), and Bombay (2,^,024 maunds) ; all these exports consisted en- 
tirely of cleaned rice. It is impossible to discover how much of the Cen- 
tral Provinces rice finds its way to foreign markets, but if any leaves India 
it must be drawn from the exports to Bombay and Calcutta. In the year 
under review, only 32,687 maunds were consigned to Bombay, 

By deducting the net export from the estimated production and ex- 
pressing the balance to head of population (9,838,791 millions) the dail} 
consumption in these provinces would be | seer. 

■BTHODS OP CULTIVATIOK, S0W»0, KBAPIKG, fte. 

Rice is grown throughout these provinces wherever water is available 
The chief districts are, however, Bnandara, Chanda, Raipur, Bilaspur, 
Sambalpur, and Jabalpur. By far the major portion of the rice of these 
provinces is broadcasted, via , 2,855,200 acres, with 2,825.404 acres^ of 
that unirrigated. The remainder 930,365 acres is under transplanted rice, 
of which 508,058 is unirrigated. The entire rice obtained in Raipur, 
Bilaspur, and Sambalpur is broadcasted on unirrigated land. 1 ndeed, imga 
lion rice fields are almost confined to Bhandara, Chanda, and Balaghat 
(s= Nagpur Division), which conjointly possess 422,279 acres of irrigated 
transplanted rice. 

The Director of Land Records and Agriculture in his Annual Report 
of 1890 gives the results of numerous crop experiments with nee conducted 
in n^riy every district. The lowest recorded return was lOolb unhusked 
rice and the highest 4,9401b per acre. These were for transplanted ri|p, and 
they show an average of 12 maunds. For broadcasted the average was 
found to be 14 maunds. But the chief districts which grow tran^lantcd 
rice, taken by themselves, showed an average yield of lof maunds. An 
average yield of 12 maunds for these provinces would therefore seem, if 
anything, to err on the side of underestimating the total production. 

The list of references given will enable the reader to discorer special 
articles whicltPdeai with the rice cultivation of these provinces. Space Mn- 
not here afforded for more than one quotation, but it ijiay be said that 
the more extensive level tracts manifest the same peculiarities as in the 
North-West Provinces, and the hilly districts possess a system of ricc^iul- 
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lure scarcely diffd-ent from that which has been detailed above under 
Chutia Nairpur in Bengal. , 

Cultivation of Rich in thb Bhandara District. 

There are so many different kinds of rice that it were tedious to 
enumerate them. It is commonly believed that the local dry measure 
termed kooroo^ ec^l to aolb, can be filled to overflowing with a single ear 
of each separate kind, and it is certain that there are some hundreds of 
\arieties of rice in Bhandara. Their names are quite bewildering ; and it 
may be that the same variety passes under different names in different 
parts of the district. The most nighly appreciated is the chinnoor ; it is 
generally eaten by the better class of landholders only, and is much 
thought of. Its selling price in the Bhandara bazar at the end of Janu- 
ary 1867 was 8 seers 12 chittacks the rupee. Other varieties of the first 
rank are the ehutirH, rtuthabalum, ambthmohuTt kaUekamoodi none of 
these are equal to chinnoor rice, though ranking near it. Ramkeyl, pissoo, 
doodhramkcylt telassee form the class which Brahmins in our ofhees and 
land holders^ agents and other well-to-do people use in general . M osfl people 
hold land in one or other of the Nagpur districts, and they grow a small 
supply of the first class rice which comes into service for feasts and on 
holidays. The artisan class, our servants, and the great bod> of cultivators 
are content with the rice known as pandhnect sarcehaneo, ekloomheot 
dhoul, &C., kc. These varieties now fetch in the country markets about 13 
seers the rupee ; and kamkgyl is selling at 1 1 seers Dhers, day labour- 
ers, and the lower strata of sodety, are glad to get the clii^no, chippena, 
rarsurree, hathihog, ro(ta, and such kinds. Their average price is now 
about 15) seers the rupee. Besides these numerous varieties of the genus 
rice, all of which are raised by labour and that of a more constant and ex- 
hausting character than other cereals require, there is yet another sort which 
is generally believed to be raised by the gods and is therefore called deo^ 
dan, the gods’ rice. It springs up of itself in swwmps and other marshy 
places and is collected by the lower classes, who may be seen sweeping, 
with a piece of stick, this self-sown rice into their baskets. The gathering 
season is rather early, as the constant supply of water quickens the growth. 
This deodan is bartered to dealers and other well-to-do classes for regu- 
larly grown rice. Sometimes a tithe of the deodan sweeping is made over 
by its collector to the village landholders. The poorer classes eat deodan 
as long as it lasts.^ Their superiors are glad to get hold of it, as it comes 
into use on the Risgheopunchum (in August) and Shirawundeveadoec, cele- 
brated II days after the Rissheepunchum, The peculiarity of these festi- 
vals are that nothing raised by animal labour can be eaten. In the times 
of the Mahratta dynasty deodan was specially distributed from the Govern- 
ment storehouse {ambarkhana). Now, those who can beg no god-grown 
rice must eat Indian corn (Zeamaya) or vegetables which have been raised 
by man’s labour alone. Failing these a day’s fast is the onl3r alternative. 
It would seem that, at some time, the marshes or ponds, in which deodan is 
nowayearly found, was legularly sown. It may have bwn once or oftener, 
but the produce now picked up must have had some sjped, though the way 
in which it now yearly produces itself is curious and ibay well be ascribed 
by a simple people to the direct intervention of a divine power. Ii is welt 
known that the seeds of rice which are lost in the moi# ground at reaping, 
themselves spring up and produce abundantly. cAn instance in my own 
knowledge may be giv^n. A field of 18 acres, well situatq^), was one year 
not sown as tl^ favourable season had been allowed to pass. At harvest 
some 60 handies or more than one ton of husked rice was reapeefi’^ This 
was, perhaps, half what that field would ordinarily have produced had the 
(filial seed and labour been given to it.” 
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X.— CULTIVATION IN BURMA. 

References.— GaMteers, /.» 404,424 426 ; statu tical and His- 
iuricai Account of the Tkayct District by Colonel H. A. Browne^ *874^ 
p. S4; Agri.-Norti. Soc., Ind., Transa<iion5jl.,72,73; VI., rf 4 » ^PP- t 27 , 
Bro., 5 ; VUl., 24 ^% SSdi^ourn, {()ld beries), II., 2S2: III., 2 iS- 2 i 7 , Pro., 
7T, Set., t, 2, 27h Pro., 28*:, V., Set., 124-127 Pro., 46, S3» . Vf., ^^el., 

8 , 9 ,Pro., 7 f; V.,59-6i,226-22h; VIII.,SeL, S 9 1 IX-, Pro., 37 : X., Pro., 
its I XII., Pro. 0862 ), 39. 
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Area under, and Traffic in, Rice. 

The Agricultural Statistics of British India, published by the Imperial 
Government, show that the province of Burma had 5,673,542 acres under 
rice during the year 1888*89. Of this area, 4,067,606 acres were under 
cultivation in Lower Burma and 1,605,936 in Upper Burma. The follow- 
ing figures show the principal nce-growing districts of the two sections of 
the province : Upper Burma, Ye-u (250,000 acres) j Minbu (176,880 acres); 
Shwebo (172,858 acres) ; Katha ( 160,400 acres) ; Pakokku (142,025 acres) ; 
Kyaukse (136.355 acres); and Sagaing (i 15,000 acres). Lower Burma, 
Pegu (678,200 acres); Bassein (496,003 acres) ; Akyab (451,418 acres! ; 
Hanthawaddy (4<’3.983 acres); Ihongwa (394,194 acres); Henzada 
(297,119 acres); Tharrawaddy (290,661 acres); Amherst (286,872 acres); 
and Frame v250,2io acres). For the other districts, in Upper Burma, the 
statistics fluctuate between 84,000 and 1,838 and, in Lower Burma, be- 
tween 134.201 and 1,249 acres. 

It is commonly stated that i,6oo!b of padd> per acre is the average 
yield in Burma, 'lhat quantity, by deducting 25 per cent, as loss of 
weight in husking, would show the yield to be 1^ niaunds of clean rice. 
Expressing that yield to the acreage returned, the total production may 
be said to^ave been (for the year 1888-89) as follows ; — 




Maunds of Rice. { 

Total Production. 

Lower Riuma 
Upper Burma • 

• 

6,10,14,090 ' 

2,40,89,040 1 

> niaunds 

j» 3tn39»397 tons. 


The transfrontier trade to and from U(mer Burma is not pc'>’tished, but 
the available statistics show the land traffic to and from the lower prov- 
ince, the transactions with Upper Burma being viewed as between a foreign 
country. These may be briefly reviewed; — Imports of . ice and paddy 
1 3,964 cwt. and exports 2,738,723 cwt., thus showing a net export of 38,00,663 
maunds. The average exports to U pper Burma during the past nine years 
have been 20,92,188 maunas. But viewing the transactions between Upper 
and Lower Burma only, the net export from the latter to the former province 
was 38,11,262 maunas. That amount has, therefore, to be added to the 
estimated production of the upper province. The figure thus obtained 
would have given to the peculation of Upper Burma a daily congump- 
tlori of 1 seers per head. But as the amount thus shown is, judging from 
the similar results obtained for other provinces of India, exc^tionally high, 
it may be pointed out that there arc four possible errors The population 
accepted is a mere estimate and may be considerably below the mark ; 
there were in Burma during that period a laigo army of scldiers and camp 
followers which mateiifally’ increased the rice-consuming population ; no 
allowance has Abeen mafic for the exports beyond the frontier of Upper 
Burig^ and the figure of yield (15 maunds of rice to l he acre) is that 
worked out for the lower province and may be loo high f<»r the mountain- 
ous tracts of Upper Burma. 
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what similar tnoitar let into the ground; in the latter case the peatle consiets of a 
sliort but thick bit of wood let into a lonf onAiear the end and at right angles ; this 
long one is supported on two low uprights near the end furthest from the mortar in 
such a way that the end of the pestle rests on the mortar; one or more persons by 
standing on the further end depress it into a hollow made for it in the ground and 
laisn tlm other end, and as they step off the pestle falls with gihat force on the rice 
which has been placed in the mortar ; this alternate stuping on to and off the 
* pestle-bar * continues until the work is finished ** {Burma CaatnetTp Ksf. 404), 

Burmese Diet There are ordinarily two meals a day, one at almut eight in 
the morning and the other at about five in the evening. The staple article m food 
is plain boiled rice ; with it is taken a kind of soup or tbm curry of ventables, chillies, 
aod onions, a pinch or two of fish-^aste, a little salt, a little oil and, ifit can be affoid- 
ed, fish or meat ; often fried salt-nsh is added to the meal. As a Mndiment is used a 
mixture of fish>paste, chillies, and onions fried together. The rice is placed In the flat 
lacquered dish, called hyai, and the soup sod condiment are placed in small cups and 
the whole family eat together ** {Burma Gaaetteer, Vol* p* 404 t» 

X].<-CULTIVATION IN ASSAM* 

References. RfP&rts of the Department of Land Records and 
AfiriculturCp sSS6~87 to Assam GaaeiteerSp Vots, 1 * Bt II , ; Agrt.^ 

Horii, Soc,t Ind,p Transactions^ Ill,p 5^ ; Jour, {Old Series), IX., 240-2461 
X,, Set., /; XI I,, Pro, {tS6o), S, 9, $9; {New Series) //,, 91-102^ Pro. 
{1870), 7#, 79; III,, Set,, 5 ^ 

Ares under, and Traffic in, Rice. 

The Agricultural Statistics of British India, published by the Imperial 
Government, show that the Province of Assam had 1,262,791 acres under 
rice during the year iSSS-Sg. H this be supposed to yield 13^ maunds 
clean rice per acre/ the total production would have been 1,70,47,678 
maunds or, say, 608,^46 tons. 

By rail, road, and river, Assam exported 13,26,352 maunds of paddy 
and nee combined and imported 3,52,542 maunds, thus showing a net ex- 
port of 9.73,810 from the province. The expdPls of paddy alone ^ere a 
little in excess of nee, namely, 7,35,235 maunds of the former and 5,91 •> >7 
of the latter. The neighbouring province of Bengal drew the major por- 
tion of these supplies-- 11,12,002 maunds in all, which consisted of 7,34»i69 
maunds of unhusked, and 3,77,833 maunds of husked, rice : 54.390 mdunds 
were received by the town of Calcutta, a portion of which may, therefore, 
have gone to foreign markets. 

The statistics of the river-borne trade (which are included in the 
above statement) display some features of interest. For this purpose the 
trade of the Brahmaputra and Surma valleys are considered separately. 
The Brahmaputra valley received most of its imports in cleaned rice (not 
paddy), from Eastern and Northern Bengal (vis., 1,85,065 maunds and 
1,12,976 maunds, respectively), while its exports amounted to only 41,793 
maunds, mostly paddy, the major portion going to Northern Bengal. 
The Surma valley carried on its chief export transactions with Dacca 
(6,49,634 maunds of paddy and 5,22,318 rice), while its imports were nomi- 
ne via., 24,296 cleaned nee and no paddy. Tl^s the Surma valley is 
the chief exporting portion of Assam, while the imports go mainly into the 
Brahmaputra, apparently to supply the large dem|lnds of the tea gardens. 
The statistics of both the valleys snow an import 6f 3,52,996 maunds and 
an export of 13,00,819 maunds (paddy and nee together). Of the im- 
ports, 57,254 maunds were conveyed by hoatiAflld 2,95,74a by steamer. 
Of the exports, 12,91 ^41 5 earned by boat and 0*404 by steamer. ^ 

Assam bas a very insignificant trade with the countries on its frontier ; 
1,994 maunds being imported from Naga, Mishmi, Lushai, ancTVipperah 
Hills, while 6,619 maunds were export^, mainly, to Bhutan and Towang. 
** The above figures show a net export frogi Assam of 9,78,435 maunds, 
which, deducted from the estimated production, would leave a surplus for 
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Varieties and Races of Rice grown In Assam. 

The Annual Reports of the Department of Land Records and Agricul. 
ture published by Mr. H. Z. Darfah contain much interesting informa- 
tion on this subject. The attempt to classify the Assam rices became a 
necessity in connection with the numerous crop experiments which were 
conducted under the orders of Government. It was felt that the yield 
was so diversified^ through the complexity of forms, that it became im- 
perative to treat each race separately. A nd. doubtless, future more extend- 
ed enquiry into the rices of India generally will render a similar course 
indispensable, at least in the* provinces that produce two crops a year. 
An average provincial yield per acrei such as has been shown in the above 
provincial chapters, may serve a useful purpose in affording a starling 
point of comparison in agricultural and commercial returns, but the 
factor to be adopted as the average can only be approximated to truth 
when (as in Assam) the actual yield of each form has been first deter- 
mined and then followed by a calculation worked out to cover the error 
(incident to all the figures given bv the writer) due to the relative extent 
of cultivation of each race. While fully conscious of errors on every hand 
and of the imperfect nature of the available information regarding rice 
cultivation and trade in India, the writer has thought it the better course 1 
to follow a definite plan as he may thus suggest valuable corrections | 
which in time may lead to the production of an article on this very im- 
portant staple that could lay claim to greater accuracy than the present 
The results obtained by Mr. Darrah, in the yield of the various kinds of 
Assam rice, hilly justify this admission of imperfection. So diversified are 
the returns, tnat without a knowledge of the actual acreage of each crop, it 
would be unsafe to hazard a definite statement as to the total production 
and available surplus. Following the plan adopted, however, with other 
provinces an average production of 13} maunds on the total Assam area 
of rice has been assumed in order to show a figure equi* *«Sent to local 
consumption, after the balance has been struck of imports ''xports. 

In his Annual Report for 1887-88, Mr. Darrah discussea :he Assam 
rices under two sections which practically correspond to the chief Bengal 
crops, r/a., Early or Summer and Late or Winter Ihces. These terms alludi* ! 
of course to the season of harvest. He then sub-divided each of these into 
the two great geographical sections of the province, vte.. Assam proper or tht 
Brahmaputra valley and Sylhet and Cachar. In his subsequent report he j 
adopted an elaboration of this classification according to the names of the | 
chief recognisable races of the crop. This latter system may be here dis- < 
cussed while bringing together all the facts regarding each form which , 
have appeared from time to time in Mr. Darrah^s reports— i 

(A).-«-Ricbs or THE Brahmaputra | (B).— Rices op Sylhet or | 
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Valley, 

I. 

(a) Lahi dhdn. 

{b) Bor dhdn, 
a. Ahn^ $ 

(c) Broadcasted. 

• {d) Transplanted. 

^ Boo-- 

(e) Broadcasted. 
(/) Transplanted. 


V\LL1 \ 

4. Low-land Aus, 

5. High-Iand Ams— 

ig) Transplanted. 

(A) Broadcasted. 

,6 MurdH, 

7. Sail. 

8. Low-land A man, 

9. High-land ri'wiiM.— ^ 

(#) Transplanted, * 
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(B).— Ricbs of Sylhrt, Uz^^conid, 
(j) Broadcasted. 

10. Kafaria* 

11. Sail bur 


(C).— Ricbs op Cachar. 

12 . Dumai^ 

13. Murdli. 

14. Asra, 

IS* Sdil. 

Thus it will be seen Mr. Darrah deals with the Assam rices under 15 
main sections with, in some cases, sub-sections ; but it will be discovered by 
the remarks that follow that these cannot exactly be regarded as 15 distinct 
races. Several are the exact equivalents of each other tn the three areas 
and have been separately dealt with more from agricultural and commer- 
cial considerations than structural peculiarities. 

/. Sdli of the Brahmaptitra Valley— 

This, Mr. Darrah says, is the general term applied to all tranralanted 
rice wh ch is grown on land lower than that required for dhu^ andf higher 
than that needed for boo, It is sown about May and June, transplanted 
in July and August, and reaped in December and January. Some varieties 
diner but slightly from transplanted hao. Sdli is always transplanted. 
Lahi dhdn comprises the finer varieties of saVt, which are transplanted 
rather earlier than the other kinds and on comparatively higher lands. 
Bor dhdn includes the larger grained varieties of sdlU transplanted later 
than (ahi dhdn and on comparatively lower lands.’* Mr. Darrah shows 
that the average yield, out of 85 experiments with the Brahmaputra laki 
form of ««/f, was 1,1591b per acre of paddy. Out of 241 test harvests, he 
gives the average yield of bor dhdn as 1,821ft. “The experiments in sdli 
of both kinds number up to date 2,439. "^bey were made over 814*62 
acres with a total crop of 1,247.947ft, and yield a result of i,532lb of 
threshed grain per acre, or, roughly, nearly 20 maunds.” This, it will be 
observed, is' the yield of clean paddy, but follomng the rule adopted with 
other provinces a deduction of 25 per cent, shomd be made to obtain the 
yield of rice or, say, 15 maunds. 

2. Ahk’^ ' 

This is the name given to “ the very numerous kinds of rice which grow 
on high lands, require but little rain, are sown from March to June, and 
reaped from June to September. Ahu is sometimes transplanted, but 
only in the case of the later varieties. Usually, it is sown broadcast. 
Many varieties germinate well without a drop of rain,” 

Tne average yield of transplanted dhu, in the Brahmaputra valley, 
was found to be 1,380ft of paddy out of 92 experiments, and of broadcast 
sowings out of 305 test cases it was found to be 1,300ft paddy. Mr. 
Darrah states that the total number of experimental harvests to test the 
yield of dhu rice have “up to date been 1,105, the total area cut 381 ‘59 
acres, the total crop 504,1^8), and the average outturn 1,311ft o^,,^bresh- 
ed but unhusked grain per acre, or, roughly, about 17 maunds. *bis 
rcdjiced to rice by a deauction of 25 per cent, would be, say, 13 maunds an 
acre. 

3. Bao dhdu’^ 

This “ comprises the varieties grown on the lowest lands which will 
support rice. It is sown in March and April, andxut in November and 
December. When transplanted, the operation es performed in July and 
August. This is said to correspond to the dman an4 kaiarta tkos ot 
Sylhet and to asra of Cachar.” , 

In the Brahmaputra valley transplanted bao was found to^iye the 
average yield of 3,240ft per acre and of broadcasted the average, tti 15* 
bupenments, was found to be 1.254ft. Disctvssing the final results of aii 
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the experimental harvests with bao rice Mr. Oarrah says : The average jCULTlVATJOll 
outturn per acre for 155 experiments, with a total crop of 68,6471b, over | Asaun. 
<4*25 acres, is 1,265^, or, roughly, 16 maunds*’ (of thrashed but not 
husked grain or, say, 12 maunds of rice). ** In these experiments, however, | 


husked grain or, say, 12 maunds of rice). ** In these experiments, however, 
nearly ail the crop cut had been sown broadcast." {Con/, Vith 8 and 9 
Aman below.) 

4fSfs. Aus of the Surma Valley— 

The former (highland form) is sown in the higher parts of the district 
of Sylhet usually broadcast but occasionally transplanted. It is put down 
in March and April, and harvested in August and September. The latter 
(lowland dus) is grown in the lower parts of the district, but is never 
transplanted. It is sown in January and February, and cut in May and 
June. 

These rices are often grouped along with murdli as early rices : " they 
are practically the same as the dhu of the Brahmaputra valley and the 
dumai and murdli of Cachar. Takenltogether the early rice experiments 
in Sylhet have, during the six years up to date, been 218 in number ; 57*96 
acres, bearing a crop of 654911b, have been cut, and the general average 
has been 1,1301b or, roughly, over 14 maunds of paddy or, say, loi maunds 
of rice.*’ 

6. Murdti of Sylhet or the Surma Valley— 

This is generally sown on . lower land than in the case of du$ of the 
highland form but on higher than the lowland. ** It is put down in Febru> 
ary and March, and cut in June and July.*’ {Conf, with Nos. 4 and 5 
abiove.) 
y. Sdil^ 

This rice is always transplanted. " It is sown in April and May, 
transplanted July and August, and reap^ November to January, It is 
grown on land almost as high as that which grows dusJ* 

d p. Aman^ , 

As in the case of das this may be referred to two sections owing to the 
height of the ground on which it is grown. " In the higher parts of the 
district it is transplanted like afiT, but is sown and gat'” « red about a 
month earlier than that crop. In the lower parts of the distrut one variety 
of dman is always sown broadcast, as the early rise of the wa^ allows 
no time for transplanting. This is the long-stemmed kind, which grows 
with a steady increasing flood, unless swamped by a sudden nse of water. 
These dman rices are, ttierefore, sown in March and April and hwvesw 
in October and November or a month earlier than sdil, 1 he above deserm- 
tion of long-stemmed dmutn correspond, very closely, with the tayonaa^ 
baaa, and khama rices of Eastern Bengal. (Conf, with pp. 54* 

Mr, Darrah in dealing with the yield of dmon nccs says txperi- 
menta in lowland and highland dman and ^afaria have up to date been 
grouped together under the generic name of dman. The corresponding CTop 
in* the Brahmaputra valley is bao and in Cachar asro. There have 
286 experiments during the last six years ; an area of 104*71 acres, with a 
crop of I57»3481b having been cut, and the net result is an average out- 
turn of l,5oalb, or, roi^hly, nearly 19 m.iunds per acre, or, say, 14* 
maunds of clean rice.” The rices of the Surma valley 

about 3 maunds an actc better yield than the corresponding bao rices ot 
the Brahmaptftra. {Conf, with No. 3 abo\'C.) 

MO. ^ which is TOwn in April ;and May, 

transplanted in May and June, and reaped in October and Noxembe^, 
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This is "grown on the lowest lands, st:d therefore mainly in Sunam- 
ganj and its neighbourhood. It is always transplanted and generally irri- 
gate. It is sown in October and November, transplanted in December 
and January, and cut in April and May.*' This ** crop stands alone, there 
being nothing like it in either the Brahmaputra valley or Cachar.*' It is 
transplanted when the mam winter crop is being cut and reaped at the 
same time as the boro rices ctf Bengal to which group it probably belongs. 

" The lands used are those oortions of the Aaerr, or large natural depres- 
sions in Sylhet, which are left dry by the receding of the water in the cold 
weather. Eml^nkments (locally called oils) are formed and the water 
from the lowest part of the haor^ where it is never quite dry, ladled up to the 
land occupied by the crop." Out of 163 experiments, the average of i,545lb 
was obtained, or 19I maunds paddy equivalent to 14^ maunds rice. 

/s. Dumot rice of Cachar — 

Is said to be the Cachar rices which correspond with the forms of dus 
which are always bown broadcast on high lands in April and May, and 
reaped in July and August. It is never transplanted. In his report for 
1888-89 Darrah say s of this form of Cachar rice : " dumai and murdli 

have hitherto been included in one under the head dus, or early rice. 
During the last years, including 1888-89, 87 eTmeriments in early rice were 
made, involving the cutting of a crop of 28 ,io61d, on an area of 23*13 acres. 
The result gives 1,21518, or, roughly, 1$ maunds, as the average outturn 
of an acre." That return was of clean but not husked paddy, but, making 
the usual reduction of 35 per cent, for husking, the yield would be 1 it 
maunds of rice. 

73. Murdli of Cachar-* 

This is sown in March and April, and is sometimes transplanted 
about May. The crop is reaped in June and July. 

14. Asra — 

This is sown in March and April in low-lying lands, and is reaped in De- 
cember. ^It is never transplantea. " It belongs to the same class as dman, 
a variety* never grown in Cachar, as it requires deeper w ater than dsra'* 
In five experiments the average yield was found to be i,574lb per acre or 
ipfmanndsof paddy, which reduced to rice would be 14! maunds per acre. 
75. Sdil of Cachar — 

It is practically the same as the tdil of the Brahmaputra valley and 
the sdil id Sylhet. Out of a total of 123 experiments, the average yield of 
this rice was found to be i,58sfi>, or ipf maunds paddy equivalent to 14J 
maunds rice. 

CONCLUDING NOTE ON 
THE CULTIVATED RICES OP INDIA. 

The most careful consideration of every remark made by Mr. Darrah 
regarding the above 15 forms of rice has failed to enable the writer to 
as^rt them under the fbur great sections which on certain structural pecu- 
liarities have been established in the chapter devoted to the botanical , 
account of Oiyxa {Conf, with pp^ $^^3*5^7)* This is, however, not much to 
be wondered at. for with even good dried specimeits before one It -is not al- 
ways possible to pick outan dus from an dman or from Sihoro rice. But it 
has to be admitted that the use of such terms is to be deprecated if the agri- 
cultural conceptions of these forms are, like the botanical, so meagre that it 
becomes pesstblc to speak of a boro rice as a variety td^dman, .This can 
only be the case by supposing the terms interchangeable in tlw^various 
provinces of India in which case it would be adVisAile to relegate them 
•^ith the thousands of other local names and refrain from their use in any 
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NStem oC classification. This naturally leads one back to the belief that 
floxburgh and other authors uho classified rices by their seasons of erowth 
laid down the principle upon which it is dewrable the rices should be aari- 
culturally grcwpedi at all events, until such time as botanical researchcan 
frame a clasailication by which the local forms of dtu, dman, b»ro. siil. ihu 
&c.p can be arranged under new and arbitrary names not 
open to the ambiguity occasioned through the possibility of a so^alled dman 
not bcinjj dman. There can be no doubt, however, that the forms of Assam 
rice, specified by Mr. Darrah are local manifestations which are recognised 
under the names given* and that as special adaptations to the environment 
in which they are found, they are of vital importance in agricultural sutis- 
tics and rural economy, since they could scarce be interchangeable, give 
different yields to the acre, and possess in the markets special properties that 
recommend them to different purchasers. These remarks, therefore, have 
been made purely and simply to guard against the false impression that 
an dman rice from Assam or any other province belongs of necessity to 
the sam^ class in Bengal. There is no other reason for wishing to estab* 
lish the dman, dus and boro rices of Bengal as denoting the pnmary sec- 
tions of the cultivated forms of Oryza sativa than uie fact that Bengal 
is the chief nce^producing country. These three classes were recognised 
by Sanskrit writers under the names of Salt, Vrihi, and Shashtika, and thus 
Uy claim to being the classes formed by ancient writers. But if future 
study can establish these, on a combination of structural peculiarities and 
agricultural manifestations, then it would certainly be desirable that the 
rices of all the provinces of India should bs spoken of as belonging to these 
or other recognisable groups. 

IMPROVEMENTS IN RICE 
CULTIVATION AND QUALITY OF STOCK. 

Eppkcts op Improved and Scientific Agriculture. 

Throughout the District Gazetteers, the remark occurs, almost in every 
volume, that no improvement appears to have taken place within historic 
times in the methods of cultivating this very important article of food. 
In connection with the remarks about Bombay, however, it vlU be found 
that a distinguished botanical traveller (Dr. Hove) affirms tha< 'he people 
of Thana h2^ only recently (1787) adopted the system of tr^MspIanting 
the seedlings from a specially prepared nursery. In most parts of India 
the history of this highly beneficial methoti is involved, however, in the 
same obscurity that characterises every feature of rice culture, so that it 
cannot be discovered from whence and how this system was diffused. The 
numerous district accounts which have been freely quoied in the provin- 
cial passages above, while they frequently contain much in common, will 
be found to each manifest some special peculiarity. These departures from 
the standard system are often doubtless direct adaptations to the require- 
ments of climate or soil, but some, as in the case of the high manuring pur- 
sued in Bombay, are outcomes of a better system of agriculture such as ehat 
which characterises the Western Presidency. That grea^ mprovements 
could be effected, there would appear to be no doubt. The argument, in 
support of this statement has already been advanced that the superior \ield ^ 
in one province as comp.ired to another, can easily be shown to be more a , 
result of better cultivation than of any inherent adaptability of soil <*r j 
climate. But if this needs further proof than afforded by present Indian 
agricultufe the csilc of America may be cited. ! 

EyiftRlMBNTS AT ACCLIMATIZATION OP CAROLINA RiC S. 
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healthy wdacit a or 3 inches in depths may produce fair crops of country 
l^dy, though it will entirely faihin producing a crop of Carolina paddy. 
On such a soil the Carolina paddy would start as well as the country 
paddy* and would continue to grow as well* until its roots began to pene* 
trate Mow the aerated soil, when its growth would be checked, and it 
would gradually turn yellow and sicken. 

** It was expected by many that the sample imported would deteriorate ; 
this does not necessarily follow, for, although deterioration must take place 
if it be grown under very unfavourable circumstances, if properly culti- 
vated it will not. In preparing rice from ordinary Carolina paddy, by 
means of the pestle and mortar, in the usual manner adopted by natives. 
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Regarding the cultivation of the crop the following advice is given 

Carolina paddy has a very strong aversion to stagnant 
water ; therefore avoid all land on which, from imperfect drainage, water 
is likely to collect and stagnate. Remember that water may stagnate in 
the soil as well as on its suiTace. Select good healthy paddy-land, resting 
on a moderately porous sub-soil and with a surface sufficiently high, that it 
will not become a swamp during the rains, while it i*s yet sufficiently low 
to admit of being watered at a moderate cost. In the endeavour to avoid 
a soil that is too retentive take care that you do not select one that parts 
too readily with its moisture, as a soil with this defect is as objeciionable 
as one that is too retentive. Endeavour lo select a soil that is neither too 
retentive nor too porous : in every ialug there are hundreds of acres of wet 
land that fulfil these conditions. These obscr\ ations refer chiefly to the 
physical or mechanical condition of the soil. It is of much greater im- 
portance to secure a soil in a good physical condition than one in a high 
manural condition, as by the application of a suitable quality art’, quantity 
of manure the last«mentioned condition can so readily be securer. Land 
which is put under irrigation for the first time will nearly always produce 
go^ crops of Carolina paddy. 

” Pr§paraiiofi tif the ooi/.— The soil may be ploughed and worked in 
the dry state for sowing, or it may be ploughed under water and puddled. 

I much prefer the former arrangement ; the latter is sometimes attends 
with advantages, but the evils which result from the wretched stale in 
which the soil is left by the process are frequently of a very senous kmd. 
But, whatever plan you adopt, take care to give the soil a liberal applica- 
tion of good manure during the time it is being prepared for the reception 
of seed • 

**lSeed and 5’ofiiiig.— Choose a fresh sample of seed ; it should be of a 
rich golden colour ; the sample should be uniform both as regards colour 
and the sise of the grain ; if tne seed is mixed with the seed of country 
paddy (which is the case almost invariably with all count ry-arown samples), 
and you cannot get a pure sample, you may, by using a fan and a oam- 
boo sieve, remove the greater portion of the indigenous gram. Before 
you final]y select the seed you should lest its vitality. You may do so in 

••Take a shallow vessel— a soup-plate will answer admirably; 
about I inch deep of good garden soil in the plate, and scatter o\-er 
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* soil too soeds 1 cover this with a piece of muslin, and over the muslin place 
about half an inch of soil. Keep the 9 fn\ damp. After a few days the 
muslin with the upper soil may be Hft^ off ana the condition of the seed 
ascertained* The number of seeds that have germinated will give the 
percentage of vital seeds. But you had better make duplicate experiments 
and take the average of the results obtained as the percentage of vital 
grain} ascertained in this way the results of the test are more trustworthy. 

** Having selected suitable seed, and having prepared your land for its 
reception, you may pixiceed with the sowing. You may sow the seed at 
once on the land, or you may sow it in seed-beds and mterwards trans- 
plant the seedlings into the field. If you adopt the former of these 
arrangements, you may sow, say, at the rate of nfteen measures per acre 
on either dry or puddled soil ; if on dry soil, you may take the seen in its 
natural state and broadcast it or drill it in ; hut, if you prefer to sow on a 
puddled surface, you may sprout the seed before you sow it, but when this 
IS done you can only sow broadcast* When transplanting is preferred, 
take care that the nursery bed is deeply dug and thoroughly manured. 
When this is done the roots of the seedlings are small and compact, and 
the plants can be raised with ease and without suffering any injury in the 
operation. To produce seedlings for transplanting, sow eight measures 
or about i81b of seed in the nursery-beds, for each acre of land to be 
plained } less will probably suffice, but this quantity will provide against 
any loss. The seedlings may be lifted for transplanting, when three or 
four weeks old : they may be planted in the field in the puddled, or wet 
soil, at distances of from six to nine inches apart, a couple of seedlings 
being planted together. It may be good practice either to sow the setd 
at once in the field or to sow it first in the nursery, and afterwards fo plant 
out the seedlings in the field. Thus, when the area to be st>wn is large, the 
season late, labour scarce, and seed plentiful and cheap, we would adopt 
the former plan, and the latter, when the seedws scarce and dear, the area 
I to be croppM small, the weather favourable, and labour plentiful. 

Jrrisrattng , — In whatever way the land is sown or planted, it shoulo 
be moderately watered on the same day ; this enables the to mw-t 
with a good bed and fixes the roots of the seedlings. It is seldom ncco 
sary to flood the land except to kill weeds or insects, especially after the 
plants begin to shade the soil. The endeavour should be to keep the land 
constantly damp, and not alternately in a state of puddle, and dry and 
filled with large cracks, as is too commonly the case with wet land undei 
ordinary paddy culture.’’ 

These arc of a very simple nature; it is onK 
necessary to keep the crop free of weeds and to thin out a few of the plants 
if tbc’crop grows too luxuriantly.^’ 

Throughout India, especially in Government Experimental Farms, 

I small plots of land continue from time to time to be thrown under Carolina 
and other improved forms of American nee, but, as already stated, the 
i Insults have not even yet passed beyond the experimental stage, and in no 
part of India can it m said that these superior fices have found their way 
into the hands of the ordinary cultivator such* as has been the case with 
American forms of cotton. Mr. Liotard (in the Memorandum already 
alluded to) thus sums up the results of tha experiments throughout 
India No very definite conclusions can be dtawn from the experiments 
summarised in the preceding chapter. In the Madras Presidency a fair 
amount 6f success has attended the trials ; the failurcfl are, as f ep^ed by 
the Superintendent of Government Farms, in many instances,«eQ be attri- 
buted to ordinary causes under control in average seasons, and to mis- 
management or to wilful neglect. In the Bombay Presidency the results 
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do not aj^ar to have been decisive either way. In Bengal, in the NortW* I 
Western Provinces and Oudhi in the Central Provinces, and in British I 
Burma, there have b^^n more failures than successes ; and the general result 
would lead to the Mief that, though Carolina rice can be successfully 
^wn in these provinces if it is properly cultivated, yet the people do not 
like this rice, and it is liable to nsk from which the indigenous variety is 
free. In the Panjib the poorer and more numerous classes live on dry 
^ains, and the wealthier prefer their owm very superior rice grown in 
Kangra and thereabouts. In Assam, in Berar, and in Mysore, the expe- 
riments resulted in failure, and a continuance of them has been deprecated 
by local authorities. In the Andaman Islands the trials have succeeded 
satisfactorily, and the Carolina rice has displaced, or nearly displaced, the 
Bengal variety which had hitherto been grown there. 

** On the whole, it would seem that the Carolina rice seed was too widely 
and too indiscriminately distributed. It might, perhaps, have been more 
satisfactory if one or two well-managed experiments had been made in 
each disrcict and a trustworthy record Icept of the results. This is a lesson 
learnt for future guidance ** 

Mr. C. B. Olarke {Kei» Bulletin, 1888, p. 289) thus characterises the 
Government efiorts towards improving the qualify of nee g^own in India 
** The Cai'oiifia rice has a large grain i it docs not follow that the produce 
per acre would be larger, far less that it would be more valuable than that 
of Bengalee small-graini kinds- Government for 20 years past has been 
sending round this Carolina rice for trial in Bengal. A bag of seed rice 
is sent to each collector; the collector hands it over to some Bengalee 
gentleman supposed to take an interest in apiculture ; the reports finally 
;ot m by the Bengal Secretariat are found, on the whole, unfavourable, 
n 1B70, the Bengal Government called on the Calcutta Botanic Garden to 
try Carolina rice. The Curator, Mr. John Scotl, grew it on ordinary 
rice land outside by Benplee cultivators in their own way, merely super- 
vising them to see that ine rice was forward in the seed-bed, the land 
thoroughly cleaned, and the dibbling early. There was a very heavy 
cr^, but no native dealer would purchase it, and it was finally bought by 
a European merchant for export to London. Government (up to 

three years ago) sending round bags of experimental Cwli'-r. rice to the 
collectors. The Bengalees distinguish shades of flavour in ru t ; they do 
not like American or Burmese rice; they do not like large-grained coarse Burmese W<m 
rice; and they do not like newly harvested rice, as they say it disagrees ^ -- 

with them extremely. The rowa rice in Mymensingh, harvested in De- j 
cember, is kept in raised, well-thalched granaries till the following August, 
when the Calcutta traders' large boats arrive ; it reaches Calcutta just 
aged enough for the CalcutU Babus to eat. In the 1874 famine Govern- 
ment imported Burmese rice largely into Behar and distributed rations of 
it to those employed on the famine relief works. But these recipients 
larply sold their rations to traders, by whom the Burmese rice was export- 
ed back to Burma. ** • 

On the general subject of improvement of rice culture Mr. O. B. Olarke 1 guroBean 
offers some salient remarks with which this chapter may be allow'ed to 
close t — Next 1 come to proposals that have been made to teach the Ben- | 489 

galees how to grow rice better. A favourite f "oposal is to give them an 
English plough, which shall go deeper than the native cultivator and bring 
up fresh soil. 1 pass by tfie practical difficulty that in none of the ter- 
raced fields, and in none of the small fields, without a revolution in bound- 
aries and customs, could such a plough be used. The plough is the most 
perfect implement yet devised for setting in creeping grasses, as couch ; 

It cuts the creeping rhisome into convenient lengths, and by the turno;^ 
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Duries the fnaraents deep. If in England a farmer is about to put In a 
large 0 dd of barley or bi^ns and sees a of eouch grass in the fallovr, 
he misses that patch with the plough, and at some dry time in early sam- 
mer he turns.in a party of boys to tease the grass thoroughly out. Some 
bad (or about<*to-quif) farmers will plough a fidd full m creeping grass 
to geta cord crop ; they get an inferior com crop and the field is then found 
(in vulgar parlance) to be ** clean run out,*’ or (as 1 should rather put it) 
to be so thoroughly foul that it will take two years at least and a heavy 
outlay to get it straight. Now in India we have, not one or two, but many 
creeping grasses to contend with ; the safety of the Bengalee cultivator 
is that he has a hard pan, impervious to creeping grasses, which his culti- 
vator travds upon but never has broken. He gets the creeping grasses 
well out of the t^ 4-6 inches of his soil, and has a full crop on his shallow 
tilth if the water is right. 1 may add that if a Bengal fida was ploughed 
with an English plough just before dibbling, I doubt whether the rice would 
get a firm enougn hom. 

" 1 have never inspected a Government experimental farm. Dr. Watt 
tells me that on one of these he has known the skilled European agricul- 
turalist plough deep with an English plough in April, as soon as the first 
rains had softened Jhe ground a Tittle. The field was then left till July or 
August when it was tilled in the native fashion and dibbled with rice. By 
this plan a much better crop of rice was obtained in a season when the 
rain ran short than in the adjoining native fields. 

** 1 have no doubt this would be the result. The English skilled agri- 
culturalist in this case would have been careful to have the land perfectly 
clean before he commenced on it with his English plough. 

** 1 am not at all sanguine of success in applying the English plough in 
Bengalee hands to rice-growing in Bengal. I fancy it would be exceeding- 
ly difficult to induce a Bengalee cultivator to clean his land thoroughly 
before ploughing, or to undertake any extra labour to ensure a better crop 
in a bad season ; he would say that it the rain should not last on the aver- 
age time that would be the will of Providence. 

" Moreover, I think there is something easier than deep ploughing 
which might be done to assist the crop when the rain stops too early. 

** Manuring Rict Ft elds . second favourite proposal is that the Bengalee 
cultivator should be taught to manure his rice. It nas been urged* on the 
Lieutenant-Governor of Bengal (in a formal agricultural council), that the 
lowest classes in Bengal should be taught chemistry, but I will pass that 
by. The Bengalee cultivator has little manure and ne applies what he has 
mainly to his cold weather crops. There is a considerable quantity of 
cowdung used for fuel. It might be possible to forbid by police ukasa the 
burning of cowdung in Calcutta and its suburban municipalities ; 1 do not 
think It would be remunerative to purchase extraneous manures. The 
effect of manure may be considered as similar to that of deep ploughing, 
and it must be recollected that it is quite possible to get corn too strong. 
Thwrice crop, when a full one, often suffers before harvest by getting laid 
to the mud and water when the country is drying ig> in November; this is 
especially the case with the Aman, 

‘^(concluded my first ( 1868 ) paper on ricebyssaying that I did not 
think we had much to teach the Bengalees in rice-growing ; and this state- 
ment did not, 1 fear^ conduce to the popularity of 9iat paper. 1 will ven- 
ture here to mention a* few points where 1 see the bGst chance of improve- 
ments being effected. * ^ 


•gmfj^withpp. 534-537 ; 557 l 5®*; 5«*i SW; 589-194; 599; 8*5* 

• donf. also with p. 544 -*aversgs yield per acre. 
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** One moft important point is that the rowa should be dibbled out a^ 
eaaly as possible. This 18 in general not done ; the rsun comes and by the 
middle of July the cultivator tills his field, but the plants for dibbling are 
not ready ; a month or six weeks later often he cultivates his field over 
ag^n and dibbles it One reason of this is the deep^ated Bengalee 
principle never to do to-day what can possibly be put of! till to-morrow, 
and to do everything incompletely ; he says, ‘'it is not quite as it should 
be. Sahib, but it will act iphuilibai) ** The real difficulty in introducing any 
improvement in Bengal is to infuse some ener^ into the native character. 
In the majority of the seasons I have seen in Bengal 1 know no reason 
why the rice that was dibbled between ist August and 7th September 
might not have been dibbled between ist July and 7th August. The 
advantage of promptness would outweigh, I Mieve, all the deep plough- 
ing and manuring that will ever be introduced in Bengal, If the 
rain holds on through October it nowise injures the forward rice ; while, if 
the rain stops between ist and 15th October, the forward rice gives never- 
theless an excellent crop. Many of the simple savages on the frontiers of 
Bengal exhibit much more punctuality in business than the civilized Ben- 
galees I cannot help suspecting that the magnificent rice crops I have 
seen (in the Naga Hills in the extreme north-east no less than in the Kolhan 
in the extt tcie south-west) are due to their promptness in dibbling ; but 1 
have never spent a whole season among these people. 

" A difficulty is encountered, it is true,Jn dtobling rice in Bengal from 
the uncertainty of foreseeing the exact time when the land will be ready 
for dibbling, so that it is impossible to raise the seed-bed to fit ; the rice 
must be a certain length for dibbling and cannot stand over long in the 
seed-bed, so that the native cultivator plants his seed-bed in fair average 
time; rather late than otherwise. It thus often happens that the field is 
wet enough for tilth before the seed-bed is ready for dibbling; and in one 
season 1 saw in Burdwan the water came $0 late that the seed-bed rice 
was seriously injured (and some dead) before it could be dibbled and a 
deficiency in the Burdwan crop ensued. But this difficulty could surely 
be met by some combination among the cultivators to have a series of 
seed-beds ** to follow in succession. 

** Railnnays and Tanks.^'Por the increase of the gross 1 re produce in 
Bengal ^he real object of Government), the most important /omt is im- 
proved communications. There are still very large areas in Chuta Nagpore, 
Assam, and the margin of the Soonderbun, which would be made to g^ow 
rice, if communications gave a good market. Also irrigaJon tanks could 
be largely increased in Chota Nagpore, where the long gradual slopes at 
the heaa of the valleys lend themselves to such. Communications in 
Bengal mean the enlightenment of the population ; not merely by the 
penetration of European enterprise, for no well-edticatcd Bengalee wishes 
to live in the wilderness, and the opening of a railway produces a line of 
good schools, where before, at great direct cost to Government in paying 
discontented teachers, no satismctory schools could be kept. 

Whatever is to be taught the Bengalee cultivator must be taffght by 
example. It is no use whatever to lecture him ; it is absiird to expect him 
to adopt a new. outlandish, and troublesome process unless you show 
him clearly that it is remunerative. You must therefore have model farms 
in central accessible situations where this car- be shown.’’ 

* DISEASES ft pests: 

subject of the injury done to the rice through insects, crabs, and 
other animals has been incidentally alluded to ‘by many of the writers 
quoted above. The clearing of the fields of alga and other injurious 
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< aquatic weeds has also been fully dealt with in the paragraph on manuring 
practised in the Panjdb. But no meption%has been made of the subj^t 
that for the past 300 years at least has figured so prominently in the writ- 
ings of travellers (see Rheede and other early authors), vta., the marvel-- 
lously rapid way in which the rice-fields become oceans which swarm with 
fish. These afford in many parts of the country a valued addition to the 
diet of the peasantry, but as they do not appear to do serious injury to the 
crop, the reader is referred to the article FUi for further infwmation. The 
insect and fungoid pests of rice have also been reviewed in the articles 
Fungi A Fuiigoid Pests, Vol. Ill.,pp. 455-458; also "Pests,” Insect, 
Vol. yi., to which the reader is referred for details of the injury actually 
sustained by this crop. 
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INDIAN TRADE IN RICE. 


In the foregoing pages an estimate has been made of the total area 
under rice and of tne probable yield. These figfures have been worked 
ou tfor the year 1888-89— the most recent year for which alon^r it was 
found possible to get all the required statistics. Foreign and other trade 
returns are, however, available for more recent years, and in the present 
chapter an effort will, therefore, be made to iftilise these. After the ela- 
borate treatment, however, which has been pursued with the internal trade 
of one year for each of the provinces swarately, it seems only necessary 
to deal here with the foreign* trade. Before proceeding to do so, how- 
ever, it may be as well to bring together the main facts which have been 
brought out 

Total area under rice in 1888-89 has been given as 68,429,406 acres.* 
Estimated production of rice — 


Bengal {Cofif. toiik fK 53 ^) . . . . 

MadraslO^. 57^) 

Bombay and bind {0. 3^3) . 

North-Western Provinces and Oudh {p. 603) 

Pan]ib {p. 61$) 

Central Provinces {p. 6jS) • 

Burma' {p. 637) ..... 

Assam (p. 6j3) ..... 


14,269,225 tons. 

399.757 
2,420,768 „ 

271 >293 »» 
1,622,385 


3»o39»397 
608,846 


»3 


Total Produc- 
tion : 

86 mtllloB . 
tons. I 


Cb«/. witkp. 
SSg- 


Total , 25»325r585 tons. 

But though reference has been made to Mysore and C<»rg, to Berar 
and the Nizam's dominions, to RAJputana and Central India, to Nepal, 
Kashmir, and other Native States, the areas under nee in these regions 
have not been dealt with. Nor can a hgure be discovered that could at 
all be accepted as conveying any definite idea of the additional supply of 
rice from these unsurveyed areas which should be added to the above 
estimates for the chief provinces of India, if we, however, nljow that 
these tracts collectively may have possessed in i88S-89onc million acres 
whichA yielded an average of 10 maunds an acre, tjic total produce from 
these areas might be put down at 357,143 tons. ThRs, allowng for every 
possible error, the total annual production of rice ig India does not cer- 
tainly exceed a6 million tons, or an average over the entire cultivation ot 
loj maunds per acre. From the remarks which have already been made 
it will be seen that, ju4ging from the returns ofc Bombay, the Central 
Provinces, Madras, Assam, and Burma, thjs writer be|j eves that an 
average production of 10 maunds for Bengal is either considcrablv^noer 
the mark or, if correct, an abundant proof is obtained from that fact that 
far^less is taken from the soil than it might be made to >ield. 
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• PoRBioif.-»lt hat been admitted in the provincial notes that an error is 
occa^ned throagh treating rice and padclg conjointly. That error is, 
however, of no more serious consequence in the returns that have already 
been d^t with than it will be seen in those of the foreign trade. 
White, therefore;, to up the comparison with the provincial notes, the 
two have been combined (in the tables of this chapter), they have been 
shown acmarately as well. 

The followtng table may be given of the total and of the average 
exports and imports of rice and paddy by sea to and from foreign 
countries for the past six years. The period of six years has been chosen 
so as to show an equal number of years before and after the date of the 
trade with Upper Burma being no longer treated as Trsnsfrontier. 


Ysars. 

Imposts in Cwt. 

Exports in Cwt. 

Net Export op 
Ricb and Paddy 
IN Cwt. 


Groee. 

Total. 

Grow. 

Total. 

1884- 85 • -j 

1885- 86 . 

1886.87 . . 

1887.88 . . 

1888.89 . - 

1839*90 . 

AveiBges C 
for SIX 4 
years. 1 

Rice « 
f^dy * 
Rice 

Paddy . 
Rice 
Paddy . 
Rice • 
Paddy . 
Rice . 
Paddy . 
Rice 
Paddy . 

Rice 
Paddy . 

4.071 

x,o8i 

1,37* 

..ts 

.J, 

1,153 

8,319 

3.833 

29.557 

15.524 

wM 

31,702,136 

349.39<» 

27.813.844 

408,751 

36,460.500 

38,148,706 

385.351 

33,768,229 

37<5.4»- 

28 774.251 
324.855 

22.051,533 

38,333,595 

36,879.372 

28,534.057 

23,144.641 

27,098.906 

( 

^,045,380 

^ fiT 7 > 3 *S 

AS3M»> 

.3113^.489 

37.053,8.5 

7,766 

3.844 

11.594 

25.612,944 

35,988,500 

35.976,906 
or 3,63,67,668 mds. 


If now we add the average net import by land and deduct the average 
net export by sea, the balance from the estimated production of 26 million 
tons, or 728 million maunds, would have approximately been the amount of 
rice consumed by the people of India during 1888-89, since the reserve 
stock would probably be a constant or slightly increasing quantity. The 
averages in preference to the actual external traffic have been taken, since 
(as already explained) the commercial year of rice transactions d<^ not 
correspond with the financial, under which all Government statistics are 
compiled. The rice thus consumed in India, expressed to the popu- 
lation (953,800,000) would be about 0*3 of a seer or, say, fths of a lb 
per head daily. This is, however, very probably in excess of the actual 
consumption, since a considerable quantity of the grain is used up in feed- 
ing cattle and horses, and a still larger quantity lost through unavoidable 
wastagwor through the perishable nature of the g^n. A similar reduc- 
tion^ daily consumption would also have to be made for the increase of 
population. An average per head of population for |dl India is, more- 
over, a misleading figure, since there are large tracts^ where rice might 
almost teaaid to be unknown even as an agricultural c top or, at all e^ts, 
tracts where the people certainly never eat any ricc^ Qn the other hand, 
even in rice-eating provinces diet is always largely supg^emram by 
other articles of fw, the proportion increasing with poverty and hjRu^, 
for the poor have to eke out existence with cncaper matenals, ano the 
rich, ana especially the rich non-Hindu populations, consume a consider- 
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able amount of more expensive and even animal ingredients of diet The 
Famine G>mmi8sioner8, While dealing with a smaller area and less 
population than the foregoing chapters have aimed at embracing, stated 
that, for the population of 166 millions, the outturn of food-grains might 
be put at 51 1 millioD tons, and the actual requirements m the people 
at 47 million tons, thus leaving an available surplus €d 5 million tons for 
export. In the table given abow it will be found the average netexport of 
rice by sea to foreign countries for the past six years has been 25,076,906 
cwt. or lf298,84S tons, and the corresponding figures for wheat may be here 
shown, VIS., i7«33J»5oo cwt«, 866,675 tons. But an important consideration 
must he here alluacd to : Burma is the chief country concerned in India's 
export trade in rice. Out of a total cultivated area of 5*673,542 acres, it 
has been shown that 4,067,606 vrere upder rice. That area h^ been esti- 
mated to have product 8,51,0^,130 maunds or, say, 3,039,397 tons of rice. 
Taking the average net export c/t rice from Burma for the past nine years 
( in preference to any one of the recently disturbed annual records of trans- 
actidns), Burma would appe^ to have expc^ed 3.95,10,^ maunds, or a 
little over than 46 per cent, m its'total production. Burma, therefore, express- 
ly cultivates rice as an article of trade, and it is accordingly slightly mislead- 
ing to deduct the exports from India (proper) and Burma from an esti- 
mate of the production in the^ two countries conjointly. < A relatively far 
larger amount of rice remains with the prople cl India (proper) than has 
been shown. In fact Burma might practically be viewed as taking even 
a larger share in the foreign trade than the published figures manifest, for 
by coastwise it, to some extent, restores to the provinces of India the 
amounts they give to foreign count! ies. 

The following table is given by Mr. «J. E. O.’Oonor, in his Review (f 
the Trade of India for 1889-90, in order to exhibit the share taken by 
each province in the foreign exports of rice 


Ex forts of Rice (husked) in cwt. (000^ s omitted). 


Year. 

Burma. 

Bengal. 

Madras. 

Bombay. 

Sind 

Total. 

Value in 

K (ooo’s 
omitted). 

1880-81 

i«, 73 o 

«. 7 I 7 

2,363 

927 

32 

26,769 

89,717 

1881—82 



1,549 

614 

49 

«' 5»9 

82,496 

1882-83 • 

21,249 

1 , 3*9 

55 * 

7 * 

y»o29 

20.832 

84,401 

1883-84 . 


7494 

*,843 

521 

80 

83,289 

1884-85 . 

U.507 

6,03s 

1,403 

677 

80 

21,702 

71,228 

1885-86 . 

19,084 

i8,ai6 

I 7 f 879 

6,879 

1,181 

*,564 

521 

*49 

27,814 

9»,672 

1886-87 . 

5,90a 

639 

•39 

26,460 

87,648 

1887- 88 . 

1888- ^ . 

7*996 

1,438 

764 

72 

28,149 

22,768 

92,251 

14,205 

6 , 4*7 

1,538 

589 

*9 

78,453 

1889-90 

18,259 

5*992 

1,654 

799 

70 

26,774 

*00,473 

Avemge for 
10 years. 

> 7 , 49 i 

6,878 

1.585 

660 

76 

26,681 

86,162 

a 


Commenting on the above table Mr. «J. E. O’Oonor remarks “ A 

S lance at the quantities exported in the last ten years shows that this trade 
oes not make much progress. It is in fact, as has often been remarked 
before, no longer pr tactically an Indian monopoly but, rather, is subject to 
a very keen competition.*' 

From Siam and Cochin-China alone the exports of rice are not much 
less dian half those of all India. Then there is the rice from Japan and 
Italy, and we must also reckon with the competition of other grains which 
compete whh Indian rice for distillation.'* 
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''The countries to which Indian rice was exported last year are these- 

Cwt. (ooo*s 

Eur omitted). 

^ited Kiofdoia 5^177 

953 

France :k>7 

E^ypt 7»3?; 

Germany 176 

Other countries 66 
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Total , i3»9;7 

Azia^ 

Ceyton 3>369 

Straits 3»9t6 

Arabia and Aden I»i9> 

Persia and other countries 346 

1 OTAL . 8.724 


Afrirtt^ 

Mauritius. R^nion. and East Coast . « . . . 2.014 

Other countries 256 

, Total . 2,270 

Am^ica-- 

West Indies 269 

South Ameiica . ' . 1^426 

Canada . S3 


Total . 1,748 


Australia 
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“ Thus we have 52 per cent, for Europe and 32 J percent, for Asia, leav- 
ing about 15 per cent, for the coolies of Mauritius and Reunion, the West 
Indies and South America, and for Australia. The European demand 
was slightly smaller last year than in either of the two preceding years 
when it was eoual to 55 and 53 per cent, of the whole respectively. It is 
possible that the present year may again show a slightly smaller relative 
demand for Europe in consequence of the Italian Government having 
raised the duty on rough (cargo) rice closer to the level of the duty on 
cleaned rice, and thus interfered with an active re-export trade carried on 
by Italian millers with great proht from State bounties. 

** It is practically almost impossible to ascertain the ultimate destination 
of a great part of our rice in Europe. It will be observed that, of the total 
quantity assigned to Europe in trie foregoing table, 14 million cwt., 
nearly 8} million cwt., are placed against E!g[ypt and Malta. In the first 
of toque cases the rice is shipped to Port Said for orders to be received 
there by the portmaster to port of destination ; in the second case, the 
rice is stored for reshipment to other Mediterranean ports. 'I he system 
obscures the effects which changes of fiscal legislation |n Italy, Turkey and 
Au8tna,^he States lying between Turkey and Russia, in other countries, 
may have upon the direction and extent of our pcejtrade with Europe/* 

THE PURPOSES FOR WHICH RICE IS EXPORTED. 

Commercial Forms, Prices, Stc. 

The purposes for which rice is exported are generally stated to be 
tht^e*fold, {or food t for starch, and for distillation. The relative a mounts 
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Rice Used for SUurch. (G. Watt.) 

- - I - SftclVR* 

used for each of these purposes is, however, a subject regarding whitfh TRADE : 
the greatest possible diversiy of opinion prevails. The following pas- 
sages from Mr. 0*Oonor*s Trade Reviews exhibit some of the diief him to “ 
opinions that have been advanced :— ** Of the Burma rice, the greater part Exported. 

IS used for distillation or for conversion into starch. It is a thick, coarse Burma RIee 
grain, which, when boiled, is repulsive in appearance to those who are not nistfuetlon or 
accustomed to it, nor is its flavour equal to that of Bengal rice of the Stareh" 
better qualities. * Table ' rice, as it is called, exported trom Bengal, is 502 
the kind of Indian rice which is chiefly used for food in Europe. We Bengal Rice 
have no accurate knowledge of the ultimate destination of a large part used for 
of the rice shipped from India and Burma, nominally to the United King- 
dom. From Burma especially it is the practice for ships loaded with 
rice to clear for channel ports, such ^ Falmouth, for orders, on receiving 
which they proceed to their destination, which, as often as not, is some 
port in the northern seas of Etirope, this rice being very extensively em- 
ployed in distillation in Holland and Germany. Much of the rice which 
IS recorded as carried hence to Egypt (t.e.. Port Said), Malta, Italy, and 
Gibraltar, similarly goes thither only for orders as to its ultimate destina- 
tion of which we remain ignorant. However, we know that the bulk of 
the rice sent to Europe is consumed in England, Germany, Holland, and 
Belgium, and France. A good deal of that which is imported into Eng- 
land is exported. Thus, in 1876, the imports of rice into England were 
about 61 million cwt., and the exports theace were about 3^ million, about 
half of which was sent to the Continent (Russia, Austria, Germany, 

France, Belgium, Portugal, Italy, Turkey), little less than a third of the 
whole exports to Spanish West Indies, and smaller quantities to the 
United States and elsewhere.” ‘'The consumption of Europe is prac- 
tically met by Indian rice, supplemented bv tnc rice of Northern Italy 
(Piedmont and tx>mbardy), Spain, and Egypt, and to a smaller degree 
by the rice of Siam and Cochin-China, Japan and Java. Very little nee 
is received in Europe from the United States, and this country cannot be 
regarded as competing with India. Carolina rice is very much supe- 
rior to any other quality of rice known in commerce, and it fetches moie 
than double the price of the best Bengal rice, but its fineness and high 
price operate against its consumption except in the preparation of confec- 
tionery and puddings and suchlike luxuries; hence the consumption is 
limited.” “Broadly stated, the chief use of half cf our * ^ rorts of rice 
is for conversion into liquor in Europe, of which some comes Oack to India 
for consumption as cheap gin and brandy. Some portion is made into 
starch, of which a good aeal comes back to India as size in cotton goods, 
and some is eaten by Europeans. Of the remainder of our exports, the 1 
greater part is eaten by Asiatics in the immediate vicinity of India or in 
colonial possessions in Africa and America ” {An. Rev. of Trade, 
p, 24). 

Messrs. Fraser & Oo., in their Annual Report for 1882, allude to 
the trade in rice for distillation as follows: — “There was >et an putlei. 
one last resource, to which the eyes of all instinctively turned, and in 
which centred the most ambitious hopes of speculators, and this was the 
sudden great demand for distillation. It was even prcvl.cted that some- 
thing like 100,000 tons would be absorbed by this imagined illimitable 
source of consumption. Yet how soon were these expectations to be dis- 
pelled. It was not until the middle of July when the use of rice for pur- 
poses of distillation in large quantities first engaged uni versal attention. 

The WijIt and increasing price of maize prevented this cereal from being 
employed to any great extent with advantage, and distillers, anxious to 
find some suitable grain to take the place of this, their favourite article, 
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turned to rice aa most likely to answer the purpose. Several car^foes were 
sold to Scotland and the Continent, thmby raising the current quota- 
tions, mostly for the lower varieties, about 3d. It was soon found, how- 
ever, that the looked-for benefit, which was to ^r on the market and 
assist speculators, would be very unimportant, and that absolutely nothing 
could save the gradual but persistent downfall of prices ; added to which 
when the cargoes which had previously been bought by distillers came 
off coast, a few of these were also offered for sale, and disposed of to the 
highest bidders, the value of maize having by this time been consider- 
amy reduced, and preferred, even at a higher ratio, of its expensive sub- 
stitute.** 

Mr. 0 *Oonor in his Review for 1883-84 again returns to the question 
of the consumption of rice in distillation. Thus, of the exports of rice from 
India, he says Of that portion which was sent to Europe it is not 
possible to say how much was intended for distillation, though it is known 
that there has been an enormous increase in the employment of rice for 
this purpose in recent years. Thus, the Commissioners of Inland Reve- 
nue in tmir report for trie year 1883-84 observe, with reference to the pro- 
duction of spirit, that the most noteworthy circumstance of the year was 
the large increase in the use dt the rice ana corresponding displacement of 
grain. The consumption for this purpose in i8&> was only 13,352 cwt., 
in 18821! was 142,101 cwL, and in i88jit was as much as 229,292 cwt. 
In France, Germany, and Italy its use tor the same purpose has become 
equally common. The British Consul at Genoa, writing this year, says 
that the distilleries of Genoa, Milan, and Naples worked double tides last 
year in anticipation of an increase in the spirit duty — which came into 
effect from July 1883— and that there were great importations of rice in 
consequence.** The subject of the use of rice m distillation continues to be 
refeiTM to from time to lime, but no definite information as to the extent 
of the trade appears even as yet to have been determined. Thus, for 
example, Mr. O'Oonor remarks in his report of^88-89 “ The rice tent 

to Europe is more largely used for distillation and the manufacture of 
starch than for food.** 

CoMMSRCiAL FoaM8.^The peculiar glutinous rice of Burma has'been 
well known for many years. In an early part of this article reference has 
been made to Rheade's botanical account of it under the name of 
Ofysa glutinoM. Alnslle speaks of it as ** never used as bread, but 
commonly prepared as a sweetmeat ’* There would seem, however, to be 
little or nothing to justify its botanical separation from many of the other 
forms of O. saliva, but it is noteworthy in concluding these remarlm that 
it is not only recognised commercially, but by some writers as botanically, 
distinct from the ordinary rices of Bengal which, from a trade point of 
view, are in Europe classed according to their merits as different qua- 
lities of “ Patna ’* or ** Table ** rice. A form of Bengal rice said to be suitable 
for distillation is that recognised in the trade as Canla, The bulk of the 
rice exported from Burma is returned as •' Cargo rice ** or as ** Cleaned 
rice.** The former is a mixture of one part paddy with five parts cleaned 
rice. But Burma rice is also r^erred to two trad# classes ** Ngatsaing ** 
and “ Ngayouk,*' the former generally fetching a dightly better price. It 
bore ift 1B80-81 R84 to Rti$ for too oaskets and ^e latter R80 to R112, 
but these prices considerably declined until, in 188I-83, they stood at R57 
to R84 and R^7 to R82. 

Pricbs.— I n recent reports the wholesale pricois sHbwn to have con- 
siderably riBcn, but so great are the almost daily fluctuations thrt it would 
serve no very useful purpose to quote here a long series of figures. A 
review of the fluctuations in price during the year 1888-89 will be found 
in the Report of the Tr.nde and Navigation of Burma, pp. 19*22. During 
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the early part of April arrivals of paddy were meagre and are said to 
have causM an advance of tsl^ from Ryy to Rros per hundred baskets. 
Later on supplies came in more freely and prices fell to R 98 and Rioo 
for figaisaing and ngayouk qualities respeclucly. *' White rice ” about 
the same time sold for R341 to R250 per hundred baskets and '' Cargo 
rice ” at R 190 to R1Q4 per 100 baskets. 

The Burma basket, as a measure of gram, was formerly equivalent to 
l| bushels or expressed to liauids. equivalent to 9 gallons. Within 
recent years there is reason to believe that the keen competition of exporters 
has resulted in the sue of the Burma basket having decreased, so that 
the figures of trade recorded under that standard are not of great value. 
Taking the baz&r retail prices, therefore, as a more trustworthy means 
of discovering the fluctuations of the tradt% prices of nee may be said to 
have been greatly adjusted with the opening out of railway communica- 
tion. They have fallen in non-rice-producing provinces and correspond- 
ingly risen in the chief rice areas. The folloin mg table of average prices 
for the provinces of India from 1864 to 1889 may here be given 
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Export Duty on Rice. ((?. Watt.) 


ExvoitT Duty and iNCiDitv^B of Land Rbvbndb.— -Rice and Opium 
are the chiefs indeed thelonly, articles which bear an export duty before 
leaving India. In the case of the former this is estimated to be about 15 
per cent. In the Administration Report of Burma for the year 1887-88, it 
19 stated that the cultivators received on the average per 100 baskets 
of paddy. The average incidence of revenue on rice lands was 35. 3^. 
the acre and the amount paid in revenue was about one-thirteenth of the 
value of the whole yield." The imposition of an export duty has within 
recent years been urged as one of the chief reasons of rice not becoming a 
more Important article of export from India than it is at the present day. 
Thus, Mr, J. E. O^Oonor wrote in the Annual Review of Trade for 1882-83 
(p. 7^: For food our rice has to compete with European rice (that of 
Lombardy in particular), and with the rice of other Asiat& countries as wdl 
as with Mad^ascar rice and with rice produced in the Southern States of 
the Union. Tnus, whereas some twenty years ago we did a|fairly large 
business,! n rice with China, that trade has almost ceased to exist, Cochin- 
China and Siam as well as Japan having driven our rice out of the market. 
The course of prices in Europe too shows the extent to which competition 
with Indian rice is carried. On the whole, it is clear as anything can be 
that the argument of those who maintained the propriety oi the export duty 
on rice, because India had a monopoly of the trade, is now, whatever it may 
at one time have been, wholly unsustainable. I do not myself believe 
that it ever was fairly sustainable. And all those who have given close 
attention to the facts of the question must have learnt with satisfaction 
from the last Financial Statement that the duty is tor be retained only until 
the condition of the Indian exchequer will permit of its removal without 
inconvenience. The revenue from the duty is no doubt large, but the 
greater the sum the greater is the burden on one of the largest trades of 
the country and the staple industry of an important province.^ 

The duty still continues to be levied, and during the past five years the 
amount collected has varied from R61, 36,736 to 1^75,64,985 or,say, 4500,000 
per annum. 

MILLS AND MILLING. 

An important feature of the Indian rice trade is the pos< on which 
power-mills have attained. There are now at work 45 rice-mil! ^ in Burma 1 
and 3 in Bengal. These employ 5,133 permanent and 37,617 temporary 
hands and have a yearly outturn of 18,661,974 cwt., valued at 1(6,3646,062. 

These mills in Burma had their origin in the very high codt of labour in 
that province, and the disinclination of the Burman agncultunst to under- 
take any work that^he can avoid. In Bengal the rice crop is, as a rule, 
husked, whether it is required for local consumption or for export, 
by the members of the agriculturist’s family in the dhenki, worked by 
hand or rather by the foot, before it is put on the market. In Burma 
the grower takes his unhusked rice to the market and leaves to the 
buyer the trouble of husking it. It soon became evident to exTOrters tnat, 
if a large trade was to be done it was impossible to export unnusked rice, 
and that husking mills were a necessity. These mills have now been in 
existence for many years, the oldest being more than thirty year«i old. 
They give employment to many thousands of M^ras coolies who go 
across the Bay to the rice |lbf t&* for the rice season, which may be said to last 
from December t » May, earning high wages (from 13 annas to one ruj^ 
daily) dtiruig the season. The mills were for a long time gready handi- 
cappM by the cost of fuel, imported coal (from England chiefly) t^ing 
used. The cost was very great and the question of the disposal of tw, 
husks became serious, for the only method of dealing with them seemed 
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to be to throw them into the rivers and creeks. Any one travelling in 
Burma in those days had constantly before his eyes great floating masses 
of rice husks, covering the streams for miles and so thick as to to a real 
impediment to navigation. When decomposition set in, the smell was 
very offensive. Some twelve years ago, however, it was discovered that a 
good way of disposing of the husk was to burn it in the mills, and now 
all the mill furnaces are fed with the husks. The cost of coal also is lower, 
and as Bengal coal is now being shipped to Burma in large quantities, 
the rice mills are working under favourable conditions. Every war the 
proportion of white rice (rice which has been entirely cleaned in the mills) 
grows larger, and the proportion of cargo rice (which is partly unhusked) 
glows smaller. Of the total quantity of rice now exported from Burma, 
about 70 per cent, is “ white ** rice. 

The process of milting imolves the production of a good deal of bran 
or dust. This stuff was formerly thrown away like the husk, but is now 
sold to Chinamen who use it for feeding pigs and cattle both in Burma 
and the Straits. 

(M^. R. Clark.) 

OSBECKIA, Linn.; Gen. PI, /., 744. 

A genus *of MeUstomaceous plants, twenty-nine species o£ which are 
found in the Indian Peninsula. They are mostly herbs, sometimes shrubs, and 
are worth cultivating on account of the beauty of then Bowers. Otherwise they 
are of little economic value. ^ 
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Osbeckia crinita, Bentk,; FL Br. Ind.^ //., 5/7/ Mblastomace*. 

Syn. — O. STBLLATA, Don , O. STBLtATA, var. /3„ DC, 

Vtm.^Numbfr, Lbpcha. 

Refereaces. — Don. Prodr., 22t partly s Gamhlo, Man. Tintb., igg. 

Habitat.— A shrub of the l^st Himilaya and Kh^sia hills, found at 
altitudes between 4,000 and 8, 000 feet : it is common about Darjiling. 

Structure of the Wood.— Light brown andwnodcrately hard. 

OSMANTHUS, Lour.; Gen. PL, //., 677. 

Osmanthus fragranSi Lour. ; FL Br. Ind., III., 606 ; Oleacem. 

Syn.— Olba fraorans, Tkuhh.; O. acuminata. Wail. 

Vera.— SAd/iffg, silang. Kumaon ; Tungrung, Lepcha. 

References.— FI. Ind., Ed. C.B.C., 3$; Brandis, For. FI., 3 oq, 
Gamble, Man, Timb., 257 i idsboa, U. FI. Bomb., 223; Km Off. Gnide 
to Bol. Gardens & Arb^etum, 

Habitat —A small tree found in the Temperate Himdlaya from Garhudl 
to Sikkim at altitudes between 4,00a and 7,000 feet. Sometimes wild, but 
more often cultivated for the sake of its sweet-scented flowers. It is distri- 
buted to China and Japan where it is widely cultivated. 

Domeatic. — The flowrrs are used in China to flavour tea, in Kumdun 
to keep insects away from clothes. 

O. sp. 

* Vera.— Stififgi, Nbpal; Chasking, Bhutia. 

Reference.— Man. Timb., 257. 

Habitat.— A small tree with opposite coriaceous leaves, found atTonglo 
near Darjiling at an altitude of 10,000 feet. 

Structure of the Wood. — White, hard, clese*grained, seasons well, 
mottled on vertical section. Weight 5381 per Oubic foot. 

OSTODES, BL ; Gen. PL, ///., ^ . 

Ostodes paniculatai BL / FL Br. Ind., V,, 400 ,* EuPHOUBiACEa. 

Vm,^Bepari, NtPALi Palok, Lbpcha; WalkaHna, SiNO. 
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Rsferences.— For, Fl, Burm,, I/., 40s i Gamble, Man, Timb., sfis, 
Hsbitet.— A large evergreen tree« found in the forests of Sikkim at alti- 
tudes between 2,000 and 6,000 feet. It is common also in the forests of the 
Khisia hills and of Martaban, and is distributed to Java. 

Gum.— >It yields a gum, which is used as sise in paper manufacture 

{Gamble), 

Structure of the Wood.— White and soft. Weight 261b per cubic foot. 
OSYRIS, Linn. ; Gen. PL, III., ozy. 

Oqrris arbOrea» Wall,; Fl, Br, Ind,, V„ 232; Wight, Ic,, t. i8s3: 

[ SANTALACEiK. 

Syn.— O. WiGHriANA, Wall, ; 0 . nepalensis, Don. 

Van*-- Bakardkarra, hakarja, Kumaon; Popli,Bz\.^K\}u \ Jkuri, Nepal. 

References.^DC,, Prodr. » XIV., f>S3; Brandts, For. FL, 399 ; Gamble, 
Man, Timh ., 320 ; Foyle, III. Him. Boi., 322 , Crah., Cat, Bomb. PL, iTj ; 

*Dalm. dr Gths., Bomb. Fl., 223 ; Watt, Set. from Records Gov. Ind., Rev. 
& Agri.Dept., 5t>; Gaaetteer, N.-W. Prov., X,, Stj f Ind. Forester, 
XL, 369; Agri.^Horti. Sot., Ind., Journ., IV., 260. 

Habitat. — A glabrous shrub or small tree occurring in the Sub-tropical 
Himalava from Simla to Bhutdn, at altitudes up to 7,000 feet. It is found 
also on hills in the Deccan Peninsula, in the Central Provinces, and in 
Ceylon. • 

Medicine. — The infusion of the leaves has powerful emetic qualities. 
Domestic. — Dr. Royle mentions that in Kumdon the leaves of Osyris 
arborea are used as a substitute for lea, and this is pVubably the Green Tea 
of Bischar («Bishdhr) which Uloorcroi^iTravels, I.,3S2) describes as being 
imported into Ladak under the name of Maun or Bischar Tea, the produce 
of a shrub growing on a dry soil, especially about lhagul between Rampur 
and Seran. I'he leaves are gatherea from July to November, and, after in- 
fusion in hot water, are rub&d and dried in the sun. The first infusion is 
reddish in colour and is reckoned nauseating : the second, which is used, is 
Aellowish green. Writing of the u«e of these leaves as a substitute for tea, 
br. Watt, in his Selections from the Records of the Government of India, 
Revenue and Agricultural DeparUiic*'t* says *‘The leaves sfiell remark- 
ably like tea, when specially prepared ; but unfurtunaicly the ' 'usion has 
powerful emetic properties which require long usage to conquer. 3r. Royle 
suggested that experiments should be made in the cultivation 01 the plant, 
in order to discover if the emetic property could be removed by careful 
cultivation. The discovery of tea proper in Assam, and tne greatly ex- 
tended cultivation of that plant, have left the maitcr of Osyris tea in the 
position in which it w.as at the beginning of the piesent century, when it 
first attracted the attention of the public. • , 1 ir j 

The plant is very common around Simla. It is ciosely allied to 
sandalwood, but secerns to pc^scss no properties that would justify its cul- ^ 
tivation, since tea can be produced quite as cheap. [ Pt ft 

Otaheite apple, see Spondiudnlus, Willd.; An^carpiacf* ; Vol. VI., 

OTTERS : Blanfird, Mammalia in Fauna of 

' Br. Ind., Pi. J tSs 

Otters. • 

The ^tcre, which belon, to the Sub-family Lut«i« F.wnst.tutc th* last 
aal>-di*i.^ of the Mustblid... They form a ,ioop. the different species of 
which aie externally very difficult of disciimination, but arc readily dctcrmmeci 
by the shaoe of their skulls. •* 
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OXALIS. 


OUGEINIA, fientk. ; Gen. PL, /.. jiS. 

[/. jp/ ; Lbouxinosje. 

Ottgeinia dalbergloideSi BenfA.; FL Br. Ind.JL, i6s; Wight, Jc., 

StOo-^Dalbbiigia OUOSINBN8I8, Roxb, 

"^ttUm^Sdndan, asainda, tinnas, timsa, HihOi ; TintM, Bbmg. ; Band* 
hana, Ubiva; Ruta, Kol. ; .ffoifSANTAL ; Sandau’^ipli, Nepal ; Tnasa* 
Bhil ; Sit, shitmana, Gond; Rutok, Kurku ; Shdnjan, pdnan» 

iiHsa, $Hdan, N.-W. P. ; Ttlus, sannan, sdniaH,pB.i Tunnia, Ban- 
SWara ; Tinsa, katimaiitU, kala phalas, tinnas, C- P. ; TVtnu, tunus, 
tunnia, Uim, gandan, timsa, Bumb. ; Rala palas, tswas, tanack. Mar. ; 
Dawgu, tslla motuku, ntmmi chsttu, manda motuku, Tbl. ; Kari mutal, 
Kan. ; Tinisa ssjanduna. Sans. 

RtfereilceB.^J?ajrdo, PI, 2nd,, Ed, C,B,C,, sgs ; Brandis, For, PI,, ; 

Man, fimb., iiqi Data, Of Gibs,, 
Rev, A, Cam^li, Rapt, Bcon. PL, 


Beddoms, PL Svlv,, t. 36 ; Gamble, Man, 
Bomb, Ft,, 78; Stewart, Pb, PL, 72 


maMwnaPm « /a ^ a U9 a ns nmgtw suswaatm* a oaf 

Ckutia Nofcpur, No, 75/i / Sir W, Elliot, PL Andhr,, tti, t3S, i77 ; ^ • 
• C, Dutt, Mat, mod, Hindus, 32f ; Birdwood, Bomb, Prod., 398 ; Baden 
Powell, Pb, Pr,, 577 / Drury, U, PL Ind., §76 ; Atkinson, Him, 
Dist. {X„ N,-W, P. Gao ), 3o8 ; Useful PL Somh, (XXV„ Bomb, 
Gam,), $8, 272, 278, 393 ; P^^ Adm. Rep,, Ckutia Nagbur, 188$, 6, 20 i 
Man, Madras Adm,, I,, 3t3 1 Refort on Gums Of Resinous Sub- 
sianees of India, 24, 33, 35 ;^etilemeni Reports Central Provinces, Ckind- 
wara, tiO ; Seonee, 10 ; Battool, 127 / Gaaetteers :^^Bombqy, VII,, 35 I 
XIII,, 27; XV.,33/ XVI,, t8 ; PanidbpGurdaspur, $3; N,-W, P., I,,88 ; 
IV., Case, ; Ind. Porsster,{I,, 275 / III»f ^ 892, 322 ; VIIL, tot, 
tl4, no, 129, 388,412, 414, 4/0 ; X., 6r, 222, 325; XI., 3fi7 : XII,, 188 
\xxii.); Kill,, too, 127; XIV,, 147, 1$/; Balfour, Cyclop, Ind,, I ,,878, 
Babilat. — A moderatMized deciduous tree, under certain circumstances 
(^garious. found chiefly in the intermediate zone of the sub-Himdlayan 
tract from the Suttej to the Tfsta, ascending to 5»ooo feet, but distributed 
also to Central India and the west coast. 

Gonio— It yields an astringent red gum, very similar to Blood, 

Medicine.— The bark when incised furnishes a kino-like exuclation, 
which is used in cases of dysentery and diarrhoea {Lisboa). According to 
Oampbell {Econ, Prod., Ckutia Nagpur), a decoction of the bark is given 
among the hill tribes, when the urine is high coloured. In the Cential 
Provinces the bark is said to be used as a febrifuge. 

Fodder.—The lbavbs appear after the blossoms, and are summer 
given as fodder to cattle, for which purpose the branches are lopp^ off. 

Stmetore oil the Wood.--Sapwood small, heartwood mottW, 
brown, sometimes reddish-brown, hard, close-grained, tough, and durable. 
It takes a beautiful polish. Weight 55 to 6ofc per cubic foot. It ’s ^ 
valuable timber, specially those specimens that grow on the Godavery, 
but is comparatively rare in these parts. The tree, however, is a sniaii 
one, and it is difficult to obtain planks over nine inches broad {Brandts, 
Gamble, Balfour), 

Domestic.— The wood is used for agricultural implements, carnage 
poles, wheels, and furniture, also for building purpOMs(GafNft/e}. The^ark 
IS astringent, and is employed to poison fish, for which purpose many trees 
are stripped of their bark {Lisboa). 


OviSt see Sheep ; Vol. VI., Pt. II. 

OXALlSi • Xf>f «. : Gen, Ps /.,• 276. 

A genus of Ad herbs, consisting ofow aoosp^ies, 
pkal aoh Temperate South Amcnesn and South African* Thros 
{n^noos to So Indian Peninsula ; but practically only one of these is recog- 
nkMid ss of economic value. _ 
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Tlw ladiMi SorrtL 


. 545 


Oxalis acetosella, Linn, ; Fl. Br. Ini,, L, 436 ; Gskamiacis. 
Thb Conmom Wood Sokul. ' 


Rtfcrcnces.— Pi, PI,. 37 1 Agri.-HorH. Soc., Ind,,yntMt,, XIV „ 
^ ; Gam,, Ptm,, X., 3^ ; Bcon, Diet,, ^5 | X#o Of, 

Cuid* io iha Mus* of Ec. Boi,, i 6 . 

Habitat— An herb found all over the Temperate Himalaya from Kash- 
mfr to Sikkim, at altitudes between 8,000 and 12,000 feet, and distributed 
to Eureme, North Asia, North Africa, and North America. 

MBDlcniB. Medicine.— Although at one time this found a place in the London 

54 ^ Pharmacopoeia, yet in India no account appears to exist of any supposed 

medicinal virtues inherent in this species. In Europe, it was introduced 
into the Pharmacopoeia as a refrigerant in fever, and as an antiscorbutic 
in scurvy, but has now fallen into disuse. 


547 
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O. corniculata, Linn , ; f7, Br, Ini., /., 436 ; Wight, Ic„ t, 18 . 
Thb Indian Sorrxl. 

SyiL— o. aiFENS, Thunh. ; O. FUSILLA, StUttb. 

Veni.— oeh, a*mrulsdk, amrul, ckalmori, HiND.j A*mruisdk, 
umulboi, amrdl, omlSH, ehuAtt^trifaii, Bbng. ; Tandi chatomarak, 
Santal i Chongeri tonga, Assam ; Amrul, amltka, ambuti, N.*W. P. ; 
Amrdl, chalmetri, Kumaon ; Amlika, amtdl, zufchi, Irawuke, khaita 
mithd, ohukha, Ps. ; Ambuti, bkui’‘saTpati, Bomb. ; Bkin-tarpati, an^Mri, 
Max. : Anb6tl^ki*hk&ji, ambuti, Dbc. ; Puliydtai, Pulivdrai-kirai, pa- 
liakiri, Tam. | PulMintd, pulla-ckanckali, tallachinta, anhSti^kura, 
Tel. I PuHam-pu*achi*sappu, Kan. ; Poliydtala, Malay. ; Amtalomkd, 
ckangori, amltka, ambaskta, chdkrika, thdklika, SaNS.; Homemdab, 
kmmaa, komadmad, Arab. 

Refecencet .— PL Ind„ Ed. C.BX.,3Sg ; Voigt, Hart. Sub. CaL, 
tgt ; Stovart, Ph. PL, 37 ; Sir W, Elliot, Jn. Andkr,, tsS, t$g ; O^Skaugh- 
nossy. Bong. Dtspons*, 257; Irvino, Mat. Med. Patna, tikj U. C. Dutt, 
Mat. Med. Hindus, 924, i Dymock, Mai. Med. W. tnd., 2nd Ed., 

M2t ; Dymock, Warden & Hooper, Pkarmggpg. htd., /., ; Med. T^., 

Ajmere., / 5 J / Birdteood, Bomb. Prod., 14$ ; Baden Povell, Pb. Pr , 
JJ/ ; Drury, U. PI. Ind., 3, 24 ; Atkinson, Him. Diet. X, H.^W. P. 

.Gam.), 307, 708, 744, Useful PL Bomb. XXV., Bomb. Gam.), 148, ipb ; 
Gametteers: — Bombay, XV., 428 ; N.-W. P,, 79 f IV., Ixix, ,• Mysore 
and Coorg, I., 69; Agri.-Horii. Soc.i-^Ind., Jour., XJV., tr; Journ. 
As. Soc., Pt. //., No. II , 1867, 81 / Ind. Forester, HI., 237, 

Habitat.— A very variable, caulescent weed, found abundantly through- 
out the warmer parts of India and Ceylon, ascending the Himalaya to 
7,000 feet. It is found very frequently in cultivated places or near human 
dwellings. In distribution it is cosmopolitan. 

Me^cine— The leaves are considered cooling, refrigerant, stomachic, 
and antiscorbutic. Various preparations, in which this plant forms a prin- 
I cipal ingredient, are much esteemed in the treatment of fevers, dysentery, 
and scurvy. A ghrtta (t^ Ghf, Vol. HI., 495), prepared from the fresh juice 
of Oxalis comienUta, and the leaves of the same plant reduced to a paste, 
together with gh{ and curdled milk, is recommended by Hindu physicians 
as a useful mraicine in diarrhoea, dysentery, prolapsus of the rectum, tym- 
pan^riis, piles, and difhcult micturition. The fresh juice of the leaves is 
given to relieve the intoxication produced by Datora (^. C. Dutt). 

The fresh leaves made into a curry are said to improve the appetite and 
digestion of dyspeptic patients {Moodeen Sheri ff)^ Bruised with or without 
water, they are formed into a poultice and apolied over inflamed parts, 
by which* means, Moodeen Sheriff says, *'gr^t cold is produced, and 
pain and other inflam matory symptoms arc relieved.” 

In the Konkan the plant is rubbed down with water, belled, and 
the juice of white onions added. This mixture is applied to the head 
\p bilious headaches. Baden Powell and also Atkinson mention its 
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The Indtan Zebu or Humped Ox. , 


{W. R. Clark.) 


OZBN. 


almost universal use in the North-West Provinces and the Panjib aspa 
specific applied externally fomthe removal of warts. Baden Powell at 
the same time mentions use of the juice as an application for the re- 
moval of opacities of the cornea. 

Sfbcial Opinions. — 4 " The leaves are useful in dysentery of children** 
(Assistant Surgeon N. L. Chose ^ Bankipore), “Juice of the lea\es is 
used as an antiscorbutic ” ( 5 m A. C. Mukherji, Noakhaly). “ Anti- 
scorbutic, stomachic ; leaf and whole plant are used fresh as a salad *’ 
{Apothecary T. Ward^ Madanapallct Allahabad), “ The juice of the 
leaves is used in dysentery, also as dentifrice and to improve foul breath ’* 
(Civil Surgeon J. H. Thornton, B.A., M,B,, Monghyr), •• Expressed juice 
of the leaves made into a sherbet with a little sugar, often prescribed in 
dysentery to allay thirst** (Civil Surgeon S. M. Shircore, Moorshedtibad). 

Cooling and useful in biliousness (Assistant Sutgeon S. C. Bhotta- 
chaff i^ Chanda, Central Provinces). 

rood.— In some parts of the country it is eaten both raw as a salad 
and cooked as a fot-hbrb, particularly in times of drought when its refri- 
gerant qualities are said to be very grateful to the consumers. In Madras, 
h is cultivated as a vegetable and sold to the natives especially Muham- 
madans, who are very fond of it (Moodeen Sheriff). At Poona, during 
the famine of 1377-78, the seeds were eagerly sought after and eaten by 
the p^rer classes. 

uomestic. — The juicb is useful in renloving stains of iron mould. 

OXENi BUFFALOES & ALLIED SPECIES OF 
BOVINE ANIMALS. 

The sub-familv Bovine, one of the great divisions of the tribe of 
Ruminants, isbroKenup by naturalists into Inree groups : — (i)the Bison- 
tine to which belongs the Yak (Poephagtts gnmoietis) of Central Asia; 
(a), the Taurine, sub-divided by Blyth into (o) Zebus, a genus repre- 
sented by the humped domestic cattle of India, (0) TuMrirr, the hump- 
less cattle with cylindrical horns, represented by the cattle of Europe, 
(y) Ga^'atus, humpless cattle with somewhat flattened horns, represented 
by the Gaur of India and South-Eastern Asia ; (3), the j,Teat group of 
Bovina known as the Bub a line, which is lepresented h* *he varieties 
of the domestic buffalo of India (Bubalus \roa) and the i/ild buffalo 
(Bubnlus ami). 

Here, however, it has been thought expedient to follow the usual prac- 
tice in this work, namely, to describe shortly the diiTcrent species of 
Bovina indi^nous to India, in their alphabetical order, and to conclude 
with a general article on the subject of Oxen. 


Bos indicna. 

The Indian Zebu or Humped Ox. 

References.— yVrden, Mam. Jnd., 3 oi ; Murray, Vertebrate Zaol. Stnd, 
S5 f Bncyel. Brtt., V., 244. j- 

Habitat.-— The genuR Zebu, containing the humped cattle orlndia, 
comprises not only the several varieties of domestic cattle but also others 
that have run wild. In the really feral state, the Indiai' *’ebu is probably 
extinct. On the seacoast, near Ncllore in the Carnatic, there is a herd of 
cattle that have run wild for many > ears; but they are merely escapes irom 
the domestic state, antf although in several .her places also small 

herdi of appaSently wild cattle, no specimens of the real wild Zebu swm 
now tb jxist. Humped cattle are found in the greatest pcncclion in iiraia, 
but they extend eastwards to Japan, and westward to the Niger in Africa. 
Charseters.— Zebus differ from the European domestic cattle not ^ly 

4> A 0. 553 


■IDICIMI. 


FOOD 

-hwb. 


549 


DOBBSne. 

Julee. 

550 

SSX 


552 


CbBPaetePB. 

.553 


I 


fi6o 


Diciionary of iko Economic 


OXBH. 


TIm Wild Buffilo. 


ifOIAN 

IXBN. 




55* 


in the humo*like fleshy protuberance on the shoulders, but also in the 
number^ their sacral vertebrae* and in th^ character of their voice which 
IS dinned as "a hoarse guttural grunt or half cough instead of the ring- 
ing bellow of the European species, in which both lungs and throat play an 
important ^art'* {PVal/acr). 

Donmttc &l Sacred.— Cattle in India comprise the chief wealth of 
the agricultural classes, and perform most of the agricultural operations of 
the country. With them, the ravai ploughs his land, raises water for irri- 
gation when wells form the source of the water-supply, and conveys his 
produce to market in carts or in panniers on their i»cks, •where the rc^s 
are ur^uitable for wheeled vehicles. They are thus valued not so much 
for their flesh -producing qualities, as for their strength and activity, which 
enables the Indian rajrnf to perform the work done by the agriculturists 
in England with horse labour. 

All the varieties of the Indian Ox are held sacred by the Hindus, who 
consider it a sin to kill them, and pollution to partake of their flesh, although 
the milk and products from milk are largely consumed in most districts 
and by all classes. For further information as to the different breeds of 
cattle see the general article Oxen, p. 665 ei seg. 
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Bobalvt ami. 

Ths Wild BurrALo. 

Syn- — Bos arni, Ken &Sknw: Bos bubalus (wild var.), JerdoH^ 

Vem . — Arna (the male), Ami (the female), jnngU bhyne. Hind.; Gera 
erMffii, Gond; Mung, Bmagalpork. 

References*— Afam, Ind*, 307 S Sierndale, Main* Ind; 490 i Bal* 

^ four^^clop., Li487 ; RncycL BrU.f /F., 442 
Habi^t. — The wild buffalo IS found in the swampy Terai at the foot 
of the hills from Bhdtan to Oudh, and in (he plains of Bengal as far 
west as Tirhut, but increasing in numbers eastwards on the Bramaputra 
and in the Bengal Sunderbuns. It also occurs on the table-lands of 
Central India as far south as the Godavery. ItW distributed to Ceylon, 
Burma, and the Malayan Peninsula. These animals inhabit the margins 
rather than, the interior of forests and never ascend the mountains, but 
adhere to the most swampy portions of tht* districts they frequent* (yer- 
dan.) 

Characters.— The wild buffalo is somewhat larger than the domesti- 
cated variety. It measures loj feet and upwards from the tip of the 
snout to the root of the tail, and the height at the shoulder is often as 
much as 6^ feet. Thecolour of the hair is usually black. It is scantyfover 
the body, but tufts occur on the forehead, over the eyes, and on the knees. 

The horns are of two varieties, one very long and nearly straight, the 
other much shorter and well carved. The measurement of a fine specimen 
now in the Bntish Museum was I3 feet 2 inches round the outside of 
both horns and over the forehead. The horns of the second variety 
rarely exceed 3 feet each in length. The wild buflalo, unless it has been 
much hunted, is by no means ^y in disposition and may be easily ap- 
proaclied. They abound in the swampy jungles pf the regions above 
mentioned They emerge from the forests to feed'on cultivated lands, 
chiefly at night or in the early morning. They are immensely powerful 
animals^ and a wounded one will occamonally charge and overthrow even 
an elephant. They rut in autumn, the female gesliates for ten months, 
and produces its young during the hot weather.* THby usually live in Jarge 
herds. , « 

Speaking bf the wild buffalo Hodgson remarks that '*the tamg^^'^ 
is still most clearly referable to the wild bolTalo after ages of domestication, 
an|{l tame buffaloes, when driven to the forests for pasture, often have 
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intercourse with wild ones/* Jerdon, however, says that wild buf!al9es 
dislike the tame ones and will even retire from the spot where tamf^ ones 
are feeding. Unlike the tame animals, which are usually lean and 
angular, the wild buffaloes are uniformly in high condition. 

Bubalni bee. 

Thb Buffalo. 

Syn.— BuBALUS buffblus, Blum, 

Vtm^’^Bhains (male), mhains (female), Himd. ; Bhainsd (male), bhains, 
bhainsi (ietnalt), Bbng.; ^hoid, batnsa (male), majh, mainh (female;, 
Pb.; Karbot karbou^ Malay. ; Ky^ai, Burm. 

References.— India in 18S7, i 16-126 ; Shorti, Manual of Indian 
Cattle & Sheep, loy-m; Gametteer, Mysore & Coorg, 17 1 1 Bucha~ 
nan-Hamilion^ Journey from Madras, 3, tt6, 206 ; IL, 114, jSt, 3S2, 
4S8; III,, 210, 3 s 6 ; Jerdon, Mam, Ind,, Soy ; En, Cyclop. Brit., IV., 
442; Balfour, Cyclop. Ind., /., 50J. 

Habitat.— Tame buffaloes arc found all over the plains and lower ills 
of India. They are semi-aquatic In their habits, and, during the hct 
season, may be seen rolling about in muddy holes half submerged or 
entirely under water with the exception of their noses. 

Characters. — ^The buffalo is distinguished by its large flat horns— in 
some curved, in some straight ; but in all marked with rings indicative of 
age. These arc often very long in many breeds, measuring as much as 6 
feet in length and 18 inches in circumference at the base. The general 
colour of the animal is usuallv blackish, but in some forms they vary from 
brown to grey in colour. Albinoes are not infrequent. They are generally 
more delicate in constitution than the dark-coloured animals. 

The hair is usually scantv, although long and w^avy, and affords but 
little covering to the body. The following average measurements of the 
ordinary country buffalo are taken from Dr. Shortt’s valuable Manual on 
Indian Cattle “ Length up to about 10 feet from the tip of the snoui to 
the root of the tail. Height at the shoulder from to 6 feet ” They are 
not usually so leggy as the cattle of India, and the larger varieties, although 
they may n6t stand so high as large bullocks, would wc-.gh much 

Although ungainly animals, they are much niore intelligent and docile 
than the cattle of India, and may be trained with the u'.mosi nicety for 
agricultural purposes. In the cart they are used w'lthou' 1 nose-string, 
and are guided by the touch of a wand, or the voice of the driver. 

Buffalo cows are much valued by natives for milking pui poses, as they 
yield a much larger quantity and richer quality of milk than the ordinary 
Indian cow'. A good buffalo wmU >ield from 6 to 12 seers of milk per diem, 
and this milk, being richer in cream, >ields a larger proportion of butter 
and ghi than cows' milk does. The cows are, therefore, kept for dairv 
purposes, while the males are castrated and used as beasts of burden and 

T^e female buffalo breeds once every two or three years only, and 
usually produces in all six calves. For two ) cars after parturition, s e 
continues to give a large quantity of milk, the third year it deceases in 
amount, and for about two months before calving she is ' j 

Buffaloes are very foul feeders, subsisting on the 
the refuse left by oxen. In many parts of the country ^ , 

entirely stall-fed on^uye litter xvhich f’^ey devour 
standing ihcir coarse appearance and habits, they are 
maU and arc subject to the same ailments that affect ^ Others 

TBe principal breeds of buffaloes in India are five in 
have been de^rtbed, but thev seem to be mere local vaneties 0 
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The Jafarbadi or Nadhiali buffaloes are distinguished by the immense 
devdopment of thmr frontal bones, and thefdct that their horns are directed 
at first backwards and downwards, then upwards, so that they are quite 
useless as weapons for attack. The horns of the male are much broader 
than those of the female. These animals are very mild-tempered and 
tractable in disposition, and the cows are, perhaps, the best milkers in 
India. 

The Ramnad breed is the best in Madras, and is found principally in 
a district to the south-east of Madura. The horns in this breed are of 
niedium length, flat, curving in at the tips, and have a general backward 
direction. 

They are thick, low-set, and voy deep*in the chest. The hair is light- 
coloured, and a fringe of white hair usually occurs on the upper side of the 
ear, a good development of which is held by the natives as indicative of 
superior milking powers. The females are good milkers, although they 
do not yield so much as those of the preceding breed. 

The Gujarait Tahbdu,or Ganjal breed is much smaller than the*Jafar« 
badi, and yields less milk but of a richer quality. The horns are short. 

The Nagpur buffaloes are massive, low-set animals with black hair. 
Their horns are immensely long and sweep downwards, backwards, and 
then upwards. The cows of this breed are excellent milkers and can 
stand more knocking about when in milk than animals of the other breeds. 
The males grow to an immense iize and are much used by the natives for 
heavv draughts ( WalUkct)* 

ZKrceaifi buffaloes have moderately long horns which curve backwards, 
downwards, and then upwards, almost in the form of a half circle. Brown 
is the commonest colour of the hair of these animals, but duns and chest- 
nuts also are found. Thev are comparatively small in size, but are good 
milkers and are more hardy in constitution than the other breeds. 

Gavaeua frontalla. 

Ths Gayal. 

Syik-^Bos raONTALis, Lawhrrt, \ B. oavaus, Colebrooke. 

mrtkun, Hind.i Gobay garu, Beug.; B$unrMgaru, 
Assam j MHhua^ MANtpuat ; Nunec, Bu rm . 

Referencea.*— Mam. Ind.^ 306 i SterndaU, Mam, /nd,p 486; 
Bal/aurt Cyclop, Ind., /., 1184. 

Habitat. — The hill tracts of Chittagong, extending northwards to the 
head of the Assam Valley, Manipur and the Mishmi hills, and south- 
wards to Burma. ** It probably extends as far north and east as the 
borders of China {Jordon >. 

Chaimcters.— Compared with the Gaur, this is a heavy, clumsy-Iooking 
animal, but it is similarly coloured, and has, like it, 4 white legs. Unlike the 
Gaur, it has a small, but distinct dewlap. It is better adapted than the 
Gaur for mountainous regions. The Gayal has a much milder disposition 
than the Gaur, is easily domesticated, thrives well and breeds in captivity. 
Over tj^e area in which it occurs, the wild animals are decoyed by tame 
Gayal, and the Kukis are great experts at driving the wild animal, along 
with tame herds, to their villages. In these r^one, the herds of Gayal 
are the most valuable property of the people. The tnilk is rich, and the 
flesh good. 

It nas been urged that the Gayal should be used in crossing with the 
ordinary cow toj^venew* blood and strengthen thestock,<ina with* this 
object the Committee of the Calcutta Zoological Gardens have on j^eral 
occasions sent Gayal to Calcutta, and cross-bred animals, born in the 
gardens in Calcutta have turned out very well, the Gayal imparting a 
straight bumpless back to the cross-bred calf. 
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or Bunneee Wild Ox. (W. if. Clark.) 


Gavaein gannie. 

Thii is tkc Bison or Gaui^ Bison of some Indian sportsmen {Jerdon), 

OAORUS, //. Smith, Blyth.; Bibos caviprons. Hodgson. 
Elliot; Bos GAUK« Traill, Hardtbicke; B. asul, Horsfield. 

Vt^-^Vana-gao, Beno.; Gaa<r. gaurugai, jangli khulga, 

Hind.^ Kar^kona. Kan. { Ptrk^maM, Gdnd. j Katu^eni, Tam.; Gaotya, 
Mar.} Pyoung.UVKu, 

Refereaces* — Jerdon, Mam, Ind.fjyol ; Sltrndale, Mam. Ind., Ml ; Bal~ 
faur, ^clop. Ind., /., 1185. 

Habitat— The Gaur occurs m almost all the targe forests of India from 
near Cape Comorin to the foot of the Himalaya, but is commonest in 
those of the Western Ghdt and in eastern India from Chittagong to 
Assam. It is distributed also to the ^untries to the east of the Bay of 
Bengal from Burma to the Malayan Peninsula* Although sometimes 
found on low levels, it prefers hilly ground, but does not ascend the moun- 
tains. 

Chaiactera. — It is a large, fine animal, measuring often 9^ to 10 feet in 
length, and standing as nigh as 6 feet at the shoulder. The general 
colour is a dark chestnut-brown, the legs from the knee downwards are of 
a rufous white. The head is large, the skull massive, the forehead is con- 
cave and defined between the horns by a prominent arch of bone. The 
skin almve the eyes is wrinkled, which gives the animal an ilUnatured 
look. The horns are of a pale greenish cdour with black tips, curving out- 
wards, upwards, slightly backwards, and finally inwards. They are some- 
what flattened at the base, smooth and polished, and in old animals gener- 
ally broken at the tips ; a fine head measured 6 feet 2 inches from tip to tip 
round the outer edge and across the forehead*, but some specimens are 
said to reach as much as 6 feet 1 1 inches. 

The cow has a slighter and smaller head^ a slender neck and no hump ; 
it b much smaller, and the legs are of a purer white. 

** The flesh of the Gaur is excellent if not too old, and the marrow 
bones and tongue arc delicacies always preserved by the successful sports- 
man ” (yerdon). The Gaur is usually driven by a line of beaters towards 
the sportsman who remains concealed behind a tree. A wounded Gaur 
will sometimes charge, and when he docs so it is without the slightest 
wavering, but most usually he seeks safety in flight. The C»aur is usually 
extremely shy and retiring in its habits, and very miick of S aring, so that 
extreme care has to be taken in stalking it. Hitherto II attempts at 
rearing it have failed. It is said not to live in captivity beyond the third 
year. 

G. toiidalciit* 

The Bantsno oe Burmese Wild Ox. 

Syn.— Bos soNOAicus, MHUr; Bos banteng, RajgHes. 

Vem.— Tptfffig, Burn. ; Bantong, Javanese & Malay. 

Rcfcreacca.— y#rdofi. Mam. lnd.,S07; Sterndale, Mam. Ind.,488; Bal- 
four, Cyclop. Ind., /., 1185. ^ , 

Habitat— It is found wild in the forests of Pegu and Tenass^im. In 
dbtnbution it extends as far northwards as the Chittagong Hills and 
southwards to the Malayan Peninsula, Sumatra, Br/rn«-o, and Java. In 
the bland of Bali near Java it is domesticated. 

CbanMtani.— In size, this animal is much the same as th*.- two last 
species. It resembles the Gaur in appe^ ♦nee,. but the young and the cow 
ard bright chestnut in colour, and in tte old males, the horns become con- 
nected at thdr base by a great horny thickening under ***"•, 

thrives in captivity, and specimens have been sent to the Zoologies 


animal ^ . 

Gaidens l^h of Limdon and of 'Calcutta. 
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TAK. Po^biffua grunnlMis. 

tej THE Yak oe Oeuhtino Ox. 

POtPHAQOS \ B. OEUNNItNS. 

ytm-^Brong dhang^ 9oar^gcy^ yak, kuhul, Thibetan s Kotaas, Tueri ; 
Ban’^howr (the wild), ehaon gaa (the domestic ye1c)» Hind. 

RBfBrBtiCBB.-*^mloii, if am. Ind., 300 ; SfirndaU* Ham, Ind , / Tha 

Fauna tf Br, Ind,, Blandford, Mammalia f aookat. Him, fourn,, 
I,, 312 , 2i4i II», 160 i Draw, Jummu Of Kashmir, Bid, J5J; Kinlock, 
Big gams in Indian Ward, Sportsman's guido to Kashmir and Ladak, 
95 ; Balfour, Cyclop,, III,, 1104-110 $ ; Encycl, Brit,, XXIV., 92 $- Consult 
also Cunningham, Ladakh and Bshlagontnsiis* Traoots in TMtbst, 
HafaitEt.— The high lands of Tibet, Silckim, and Ladakh, the valley 
of the Chang Chenmo, and the slopes of the Kara Koram range {Kinlook), 
The Yak is indigenous to High Tibet and is found extensively domes- 
ticated all over these lofty regions. It is only, however, in Eastern Thibet 
that the wild yak now commonly occurs, but it is a visitor, so the writer is 
informed by Lieut. H. Bower, ** of Chang Chenmo, Ki/il Jilga at the head 
of the Karakash river and of Kotass Jilga, west of the Sujet Pass.** 
Amongst all quadrupeds the yak is the one found at the greatest eleva- 
tions : •* It is mot witn,” says Hooker, ” up to elevations of 20,000 feet.** 
At the same time the range of temperature and altitude in which it can 
live is limited, for it can scarcely exist in summer at 8,000 f^. Even in 
the high valleys of Kashmir at upwards of 8,000 feet, it rapidly de- 
generates. The heat and the insects are its greatest enemies, and it seems 
to care little for the luxuriant vegetation of these comparative lowlands, 
but prefers the coarse hard fodder it can find in the more elevated ranges 
{Bat four I Kinlochy, 

OhsrsffterfT • Cliaracters.<-"The prevailing colour of the domestic yak is black but red, 
R72 partly coloured, and white ones are also seen. Some of the domestic 

yaks arc hornless ; but the majority have long, nearly cylindrical horns, 
pointed at the ends, and with a cnaracteristic curua at first directed out- 
warj^, then upwards, forwards and inwards, and lastly, a little backwards. 

‘a much U 

animal, so much so that tbe Tibetans say the liver of a wild yak forms a 
load for a tame one. It is very fierce, and, when brought to bay, falls on 
its hunters with horns and chest, and often inflicts serious and even mor- 
tal injuries. The horns of a full grown bull are said to be as much as 
three feet long. In colour the wild yak is black all over, with occasionally 
a white streak on the forehead {Hoohtr), 

The dhao or aoho, a cross I^tween the yak and Himdiayan hill cow, 
is common in the North-West Himalaya, and is used by the natives there 
in place of the yak. It is a very fertile hybrid ; indeed, the brothers Schla- 
gsntwelt declare they were informed that there was never found any limit 
to the number of generations {Schlagmmeit ; Hooker % Balfour)- 

Domestic Uses.— In the regions in which it occurs, the yak is the ordi- 
nary beast of burden of the people. It is extensively Ined in Bussahir and 
other ^arts of Tibet The female goes nine months in calf, and drops 
one every two years, usually about the month of Aprd. It ordinarily bears 
ten or twelve altogether. The average value of a ydung yak is twenty to 
thirty rufN^. 

In &pitt the people plough with the tame yak, it their loads, it 

furnishes them with milk, and its hair is woven jntq (topes. Much of the 
wealth of the people of Eastern Tibet consists in thflir flocks of yak.* To 
these moufitmneers it is invaluable for its strength and hardiness. Flocks 
of thein may often be met in these regions, bearing two hagat^saltor 
rice weighing aflolb or lour to six planks of pine wood slung in pairs along 
eithsf flank, each animal being led by a roj^ at^hed to a wooden ring 
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passed throo^ the nasal cartilage. The yak is regularly milked by tbe 
Tibetans and yields a very r^ch milk. In autumn, when tbe calf is killed 
for food, the mother will give no milk unless the herdsman gives her the 
calf's foot to lick or lays a stuffed skin before her to fondle. Much of the 
ordinary food of the Tibetans consists of the rich curd of yak's milk, either 
fresh, or dned and powdered into a kind of meal. 

The hair of the yak is twisted into ropes or woven into a coarse kind of 
cloth which the Tibetans use to cover their tents. The gauze shades for 
the eyes used by these people in crossing the snowy passes are also made 
from yak's hair. The bushy tail forms the chowry or fly flapper well 
known in the plains of India, and the tong hair is much esteemed by 
native women to supplement their own. 

The flesh of the young yak is said to be very rich, juicy, and of a most 
delicate flavour, that of the older animal is sliced and dried in the sun to 
form jerked meat (called in Tibet schat^teken). Hooker says it is a very 
palatable food, as the scanty proportion of fat in it prevents its becoming 
rancid. 

Tnc horns of the wild yak are used by the grandees of Tibet as cups at 
marriages and other feasts. They are fllled with spirits and handed round 
to the company. 

OXEN. 

Vera. (the bull or ox), (the cow). Hind, j " Mawshi, mdl, mal 

Jot (in Patna), dhtir (cattle generally), gdy goru (in Patna), dhnr 
ddn^er (homed cattle exclusive of buffaloes), sanrh (a bull branded with 
sacrificial marks and go), dhdkar (when not so branded), baradk (in 
Patna and N.*VV. Tirhut), barad (a bullock), harathi (plough-bullocks). 
addri (in Patna), audar (a bullock unbroken to work), jataka, basaha 
(a bullock with excrescences on its body purchased and led ab(»ut by reli- 

— ; jt 


barren cow), bardufl, gabhin (in ^uth Bhaugulpurj. pharli (a cow in 
call), dudhart dudhari (a good milker), ckonrhi, chonrh (one that gives 
little milk), leru (an unweaned calf), bachhna (male), bachhi (female), 
(when they are from it to y years old), dodan (in Shahabad), do^dant, 
du'.dant (a call with two teeth), udant (m the East), adant (when it has not 
yet got its true teeth), Oiar (to the West), kalor (ir. N,-E. Tirhut), 
ganr (in Patna), phetain (a heiler ready for the bull),” bsv' and Bbhari, 
{Gritrsonf Bihar Peasant Life^ 28y). ** Bail (an px oi < ullock), bail, 
hadiyd, dhor dangar (cattle generally), goi, gain,judr, '* ira (a pair of 
plough oxen), Idd^an (a pack bullock), haryd (a plough bullock), gariha 
(a cart bullock), ndia (a dwarf or stunted ox), hhunr-bhundd (an ox without 
horns), anandt, jatah, nadivd (a deformed ox led about by religious 
fitendKrants), gae, gau, gaiya (a cow), bakila (a barren cow), dhin (a cow 
in milk), lain (a cow just after calving), purebha (a cow that gives two 
calves within a year), N.-W. Prov. & Oudh ; ” {Crooke, Glossary of Rural 
and AgrictUtural terms). Bail (a bull or ox), gau (a cow), un Rohtaki 
bachra (an ox under two years old), bahra (fiom two to four years) 
^n/ad!A(anox, fitfor work) dkanda (an old ox past work » (a cow bears 
the names corresponding to those of the ox till she is foui years md when 
she bmmes) gae^ (in Monkgomcryi vaeWd (an ox till 1 yw old), 
tiukhi (a cow), waii^d (an ox till years old), wair*i (a cov), vauhr 
(an ox till 4 years old) dkanap (a cow till she calves^ ^1/ or #««* (after 
4 years old) gau, gao (a cow after calving) Panj Ab j Mai (an ox), Tam. ; 
Ifnwi(anox). kywai (an English ox), Burmbsb; Ukyura (an ox). Turk. ; 
Ediora (an ox). Arab . ^ . j. 

India in 1S87, nSrSkartt, Manual of Indian 
CaUl^and Shoot, i.i<diiGamHt€or,My 9 oro&C 9 ^g,L,t»-ni;M 
and Guide, Sai^pet Farm, Madras, 71 Si ; Buchanan tiamiltm,Jo^ 
nay ffom 
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yohn Van Linsdiottn to the East Indies, I., 2S?» 

Wh Bihar Peasant Life, Croohe, A Rural Of Agfi* 

ossaty far the iV.-W^. & Oudk {various passages ) ; Mason, 


*»/ 

etUfurat Glossary ft . . 
Burma 6f Its People, 



ting to cattle diset^e) (various passages) ; Sel. from Records of Govt, of 
Panje^ (Nev$ Series, No. XX.), (Cattle diseases), (various passages); 
Gunn, Refort on Cattle disease in the Central Provinces (various fass~ 
ages); MUlSg Plain Hints on diseases of cattle in India, Agri.* 

Horti. Soc.,ind„ Transactions, I, tf-tS, 39-40 ; If, 2 tS, 219, tt$0-2$3» 
jro.- r. 34 - 3 $, SOS p. 

(Pro.), 9 S* 0 » 120 - 123 ; VII., ttr-ne (Pro.), 53 * 5 ^; journals (Old Senes), 
A, 320-329; XtIL, Set., 2T-30; XIV., 89-iot, nr-iSo (Sel.), roc-rod, a?- 
sh8; (New Series\, I., 25; HI. (Pro.), 23, 24; VII., 365 ; VIII., 238 - 243 , 
253-259 (and many other scattered passages throughout their publica- 
tions) ; Quarterly Journal of Vet. Sc. in India (April 1890), 186; Encycl, 
Brit., V.,244; Balfour, Cyclop. Ind., HI., 64. 
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I.^Thb Brbbds of Indian Cattlb. 

1 . Mysore Csttle.— The cattle of this district are justly celebrated, both 
for their swiftness and for their spirit and powers of endurance. The 
form which is perhaps best known, and most valued in India, is known as 
the Amrit Mahal breeds, the chief centre of which is the Hunsur grazing 
farm of the Madras Government: Though probably altered in character 
from time to time, the breed existed from a very early period in the Mysore 
kingdom, and was in all likelihood produced ** by crossing a number of 
the best varieties from the districts of Mysore. At any rate, under the 
native rulers, it seems to have attained its greatest perfection ” ( Wallace). 
Or. Buchanan-Hamilton, in his Journey through Mysore, Canara, and 
Malabar, \ti the yeor 1800, speaks highly of the breed of Mysore cattle, 
which he describes as follows : -•* The race of oxen of this country may be 
readily distinguished from the European spcciesviby the same marks that 
distinguish all the cattle in India ; namely, by a hump on the back between 
the shoulders, by a deep undulated dewlap, and by the remarkable de- 
clivity of thb os sacrum. But the cattle of the South are distinguished 
from -those of Bengal by the position of the horns. In those of Bengal 
the horns project forward, and form a considerable angle with the fore- 
head, whereas in those of the South the horns are placed nearly, in the 
same line with the os frontis. In this breed also, the prepuce is remark- 
ably large ; and vestiges of this organ are often visible in females ; but 
this is not a constant mark. 

••Two breeds arc most prevalent. The one is a small, gentle, brown, 
or black animal ; the females are kept in the villages for giving milk ; the 
oxen are those chiefly employed in the plough. This breed seems to 
owe its degeneracy to the want of proper bulls. As each person in the 
village keeps only two or three cows tor supplying his own family with milk, 
it is not an object with any one to have a proper bull, and as the males 
are dot emasculated until three years old, and are not kept separate from 
the cows, these are impregnated without any attention to improvement, or 
even to prevent degeneracy. Wealthy farmers, however, who are anxious 
to imp^ve their stock, send some cows to be kept in fhe folds of the large 
kind, and to breed from good bulls. The cows sprung from these always 
remain at the fold, and in the third generation 'loan aU marks of their 
parent*s degeneracy. The males are Imught home for Ir hour, esj^ially 
in drawing water, by the cafHy, and about every village mav be per- 
ceived all kinds of intermediate mongrels between the two breras. The 
CRttte of the other breed arc very fierce to strangers, and no body can 
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apprQEch the herd with safely unless he be surrounded by goalat^Ho 
whont they are very tracts^jlc. At five years old, the oxen are sold 
and continue to labour for twelve years. Being very long in the body and 
capable of travelling far on little nourishment, the merchants purchase all 
the best for carriage* To break in one of them requires three months’ 
labour# and many of them continue very unruly. The bulls and cows were 
so restless that# even with the assistance of the goalns, I could not get 
them measuc^ ; but the dimensions of a middle-sized ox were as follows 
From the nose to the root of the horn 21 inches. From the root of the 
horn to the highest part of the hump 30 inches. From the height of the 
hump to the projecting part of the ossa ischia, 45 inches. Prom the 
hump to the ground 4O inches. From the top of the hip-bone to the 
ground 51 inches. 

** The cows of this breed are pure white, but the bulls have generally an 
admixture of black on the neck and hind-quarters. 

•* These cattle are entirely managed by goalas ; and some of these 
people have a considerable property of this kind ; but the greater part of 
these breeding flocks belong to the rich inhabitants of towns or villages, 
who hire goalas to take care of them, and, for the advantage of better bulls, 
send to the fold all their spare cows of the village breed. In procuring 
bulls of a good kind, some expense is incurred, for the price given fer them 
is from 10 to 20 pagodas (£3-7-^ *<> '^hile from % to 15 pagodas 

is the price of an ox of this kind. Ca¥e is taken to emasculate all the 
young males that are not intended for breeding before they can injure 

After the capture of Seringapatam by the Bhtish forces, the breeding 
establishment was, in i8oo. intrusted to the Native Government, but the 
inducements which had led the Native pnnees to keep up its efficiency 
being absent, the whole race of cattle degenerated to such an extent th^ 
in 1013 the management was taken over by the British Government, and 
a Commissariat officer (Captain Harvey) w’as placed in charge of the 
establishment. Till i860, it remain^ under Government management, 
when, on account of the large expenditure involved and the frequent com- 1 
plaints of inefficiency in the cattle sufmlied from the est;iblishment, the 
nerds were broken up, and cattle for Government purpo^ct were rought 
in the open markets. For six years, this arrangement was • * itinued ; but 
the prices for the best caitle soon rose to such an enormous extent that in 
1867 it was found necessary to again organise the herds. As many ol 
the original breed as could be found were purchased. ; *id in December 
1867. Amrit Mahal herd, with 5,035 ^^^d of cattle, was again re- 
established. In 1871 there were 9,800 head of all sizes, exclusive oi 
young male cattle in the training dep6t. It was arranged also that a 
certain number of bulls should be handed oytr to the Native Government 
of Mysore, and these were stationed at various pomts in the 
the purpose of improving the breed of caitle used by the I 

iSSfi^thcnurabers had increased to 12, $ 57 - Up till this time 400 steers 
lew required annually by the Madras Government, but because horses 
aw to rVace buUock^n the 2nd line artillerv wagg.^i-, m fu «re only 
200 steers will be required annually. It is |»’tended to materially reduce 

the numbers of the herd ( Wallace, India tn , Hallikar 

The Amrit Mahal cattle comprise thr**t* vaneties called the Hailikar, 

cattle ^iheir well-shaped, symmetrical heads and light yet strong bui d. 

my SdSS . P iight.the bullocks bring o„ an aver^^ , 

50 ift<hes high ; but in jiroportion to their height they are, t >r no n 
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VarUttiont in the Myaore Breed. 

* caltle, remarkably deep and wide in the chest, long and broad on the 
back, well ribbed up and strong in shoulder and limb. They are active, 
fiery, and vigorous, and can walk quickly for long distances, a Quality parti- 
cularly valuable for the military purposes to which the breed is usually 
applied. The cows of the breed are white, but the males have generally 
an admixture of bluish grey over the fore and hind quarters. Marled or 
broken colours appear most frequently in inferior specimens, where cross 
breeding has been practised. Early castration of the bulls renders them 
lighter in colour. ^*The horns are straight and long, extending from 
3 to 3 feet in length, tapering and sharp-pointed, inclining upwards, slightly 
convex on the outer and concave on the inner side, approaching one 
another at the tip ** (Shorti), 

They are extremely fierce in their dispositions, dislike strangers, and 
would attack them if untied, although at the same time they are very 
tractable to the natives who work them and are known to them. The 
cows of this breed are very inferior milkers and yield only about i to i) 
seers of milk per diem, so that they are of no use for dairy purges, as 
the calf cannot be deprived of any portion of the milk without being materi- 
ally injured in its growth, and alter bad years, when the pasture has been 
insufliaent and the milk not up to its averag:e quantity, it is found that 
when the calves grow up they are decidedly inferior in quality, and when 
they are put to work they ha^ often to be rejected on account of deficient 
stien^h. 

The following account of the management of the Amrit Mahal herd 
may be abstracted from Shorifs Manual af Indian Cattle and Sheep 

In the cold season when herbage is abundant, the calves arc generally 
weaned from their mothers at the age of five months ; but those that are 
bom later in the year cannot be separated till after the hot weather. 
Hdfers begin to breed between three and a half to four years old and 
bring forth six or seven times. Twenty cows^re allowed to one bull. 
The average number of births annually is 50 per cent, on the number of 
cows, and the proportion of males and females born is nearly equal. The 
calves are^castrated in November, invariably between the ages of five and 
twelve months, as their growth is supposed to be promolcd by early cas- 
tration, and it is attend^ with this important advantage that it'prevents 
the cows being impregnated by inferior bulls and so keeps the breed from 
degenerating. The steers are separated from the herds after four years of 
age, and transferred to the Public Cattle Department when turned five 
years old, perfectly trained and fit for work. 

Although the principal, the Amrit Mahal is not the only breed of the 
Mysore type of cattle ; indeed, there arc numerous variations, most of 
which arc, however, inferior in size or in working powers or in both. Thus 
the Madesvaram Betia is a variety of the Mysore type that is bred in the 
jungles and hills on the South-Eastern frontier of Mysore. The animals 
of this class are larger than those of the Amrit Mahal breed, but are loosely 
made and not well ribbed up. They are very heavy, slow animals, and 
not so useful for military as W agricultural and draught purposes. 

The fCankahnlli Breed comes from Kankanhalli in tbe south-east of 
Mysore, and although somewhat similar to the pr^eding, the oxen are 
much smaller, being inferior in size to the Amrit Mihal breed. 

The Village cattle of Mysore are usually kmdilef in size, and irregular 
in colour and shape, but still strongly exhibit the Mysorcotype. They are 
poor milkers, but excellent cattle for agricultur.'i) ana draught pgr^ses. 

II. The Nellore or Ongole Breed.-— Another breed of cattle widely 
i qslebrated in India is the Nellore one. The animals of thia^qtass are 
‘ valued not so much for draught purposes ar for their milking qualities. 
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There are two varieties* the large and the small-^oi which the large 
Stands from 15 to over 17 hands in height; their powers of draught 
are great* but they are slow and inclined to be leggy* and the females 
are not such good milkers as those of the smaller breed. The horns 
of both sorts are short and stumpy, usually 4 to 6 inches in length and 
very rarely up to 13 inches. The colour of the breed is white with black 
points* and frequently a slight shading of grey in the male. In ancient 
times the Nellore cattle were remarkable foV the size of their dewlaps* 
but this* in more modern days, although still large, has become much 
diminished in size. They are chiefly used for draught, in carts and with 
the plough* their height and size being against their use as nack bullocks 
generally. The cows, as already remarked, are excellent milkers ; " some 
of them*'' says Shortt, “ have been known to yield 18 quarts (of 34 oz.) of 
good rich milk in 34 hours, and they rear a calf at the same time.** 

The price of a first class cow is about 200 rupees ; as much even as 
300 rupees have been paid for a prize cow ; that of a pair of bullocks, 150 
to 350 rupees ; the ordinary bullocks fetch from 100 to 150 rupees the pair.” 
Wallace remarks that this breed is said to be degenerating, and that 
from ancient descriptions and drawings it would appear to be so. The 
influence of this breed extends as far north as the Kistna district, the cattle 
of which, although reckoned as a distinct breed by some authorities, are 
regard^ by Shortt as simply a variety of the Nellore type. 

111 . The Gujarat Breed.— 'I his is locally known as Yalahda or indi^- 
nous, and is also found in two varieties, the large and the swa//, the 
former of which is decidedly the finest «i Non h- Western India. The 
colour of this breed is from white to bluish grey in the cows, while many 
of the bulls arc decidedly grey. The horns are somewhat bow'w, curving 
at first outwards as they leave the skull, then upwards, and lastly* in- 
wards. They project upwards without inclination cither forward or back- 
ward. The dewlap of the male is large, and well d^eloped in proportion 
to the sheath.* The ears arc large and pendant. The trunk is 
and well knit, and with a good Jepth. The 
knit, the feet black and possessed of 

They are much valued on account of their docility and g<^ tem^, 
w'hich renders the cows particularly suitable for crossing with Mysore 
bulls to produce bullocks for battery and transport 

This breed also is said by Wallace to he degemraUng ... quality on 


BREEDS. 

llaUore. 


account o 7 the breakine up of pasture land by new cultivate 
IV. Sind Cattle.— Sind 


„ _ cattle arc compact in form and w U built, tat 

sm^irerThw an'v of the preceding. Th« oxen a« stew and lary.^^^ 

powerlul, animals. The cows are remarkably gota milke s As re^ros 
cedour of hair, the white or gteycoteurpr^ominatM; hut there ^ 

spotted or brindled cattle of this breed, **’* *^** , Minted and 

w light brown colour. The horns are short, thick, blunt pointed, ana 

from the ordinary cattle of India. They are br 
•district* and are somewhat small in size; ^g-jandlupplv 

powerful draught 

most of Western India with milk cattle. The> hawjo the boms 

what bell-shapcd, lop ears. The head is K«ffalo inclined back- 

are short* crumpled, something like thore * 1 ^ ^ have tlit same 

wards and in the male, thick, while in th» the cow is light 

characters, but are mulh tWnner. The cSours and 

browp* while Ae bull has a darker brown colour, but broken coio 

hrtndliifg are common. 
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VI. Trichlac^ly Breed. ^The cattle of this breed are small and useful* 
mostly with horns 10 to 15 inches long* where they are not suppressed by 
firing before they begin to shoot out. They are mostly white in colour 
with the eyes* muszle* hoofs* and hoo£ 4 ieaas black. They are strong 
draught animals. 

vll. Aden Cattle.— ^These are more compact and symmetrical than 
Indian cattle usually* and are much valued for their milking properties. 
Numbers have been imported with the object of crossing with native cattle 
to improve their value for dairy purpoMs. The bullocks are small but 

E swerful. They are very tame and docile and can be handled either by 
uropeans or Natives without difficulty. They are not so hardy as the 
ordinary Indian cattle when exposed at work to the sun. The Aden bulls 
much resemble the Brahmlny bulls of Bengal* and have very large humps 
extending far forward on to the neck. The ears are small* and the horns 
short and thick. The cows are small and light of carcase* hornless* or 
with very short horns. 

Vlll. Hill Cattle.— The catde seen on the Himdlayaare small in sixe* 
mostly black in colour ; but a few are grey or dun with dark, mouse- 
coloured points. The hump is very small* in some almost wanting. « Th»e 
animals are very hardy, short on the legs* and active in their habits* 
admirably adapt^ to pick up a livelihood on the mountain sides. 

IX. Vulage Cattle.— Many other so-called breeds of cattle exist in 
India ; but they are mostly crosses amongst those above described, and 
can scarcely be ranked as distinct races. They are usually smaller in 
sixe* but appear to do the wOt'k required of them fairly well in proportion 
to their dimensions and strength. To attempt to cross them so as to 
produce larger and liner breMs* would probably be unwise until their 
treatment by the tayaU has been changed* as these animals pick up a 
living where a larger and finer animal would undoubtedly starve. " The 
only method of improvement**’ says Wallace, ** that will end successfully, 
is that of selection* combined with greater attention and better treatment.” 

X. Burmese Cattle.— An interesting accounWof these cattle was given 
by Vet. Surgeon R. Forest, A.V.D., in the ^uarUtlw youmal o/ Veieri^ 
nary Sciancr in India^ April 1890, from which the following details have 
been abstracted The cattle of Burma are of a purely indigenous 
character and form* a type peculiar to that province and the neignbour- 
ing Shan States. The Burmese ox stands from 46 to $<> inches high 
Ixmind the hump. The hump of the bull is well developed, that of the 
castrated male less so. There is a marked disparity in the size of the 
cow as compared with* the bull, the former being probably stunted by^ the 
effects of too early breeding and too long suckling of the calf, 'ihe 
colour of Burmese cattle vanes* but not to a great extent. Red prevails 
very extensively* after which come the various shades of straw, and next 
brown. Broken colours are rare. The trunk of the Burmese ox is 
well ribbed up, and it is a fairly muscular and symmetrical animal, po^ 
sessing great strength for its size. The head is $mall*^ markedly so in 
the cow ; the horns arc usually short and stunted principally on account 
of tljp custom which prevails of paring them dowg to give the animal^ 
a juvenile appearance. When not interfered with, the horns take an 
upward ana forward direction and grow to a length of from 10 to 18 
inches. The neck is short and powerful, but loj^s a good deal of its 
heaviness after castration. The dewlap is somewhA smalL The Burmese 
do not castrate their cattle till th^ nave atteinedlthe age of maturity, so 
that the young bulls of to 5 years of age* of wrach there are a futmber 
in each head, are the sires of all the calves born in' a vill^e. Caitration 
is usually performed by crushing or beating* seldom by cutting. No 
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food for stall feeding might be obtained ; and that for milking purposes, 
, cross breeding with European stock should be introduced, whileTor draught 
'and agricultural purposes good bulls of the country stock should be um. 
They remarked that the great object ^was not to introduce cromes 
which would, for most purposes, not be found so useful as the ordinary 
country breed, but rather to bring to perfection the cattle, of each breed, 
by affording the calves a fair share of milk and good pasture. 

No action was, however, taken on these suggestions, and in 1887 we 
again find a Special Committee of the Agri -Horticultural Society lamenting 
the deterioration of cattle in Bengal and the disappearance of pasture lands, 
while suggesting that Government should take steps to teach the raynt to 
stall-feed and grow fodder for his cattle, as they considered that the re- 
^•toration of pasture lands was now impossible. They were of opinion that for 
the improvement of the milch cows of Bengal, crosses with Jersey, Guernsey, 
and Ayrshire bulls would be most suitame with a view to the greater pro- 
duction of milk and butter. For the breeding of draught cattle, the> 
thought the best specimens of the existing breeds of the locality should be 
chosen as sires. 


In various other parts of India attempts have been made to impt ove the 
breed of cattle, by oniering prizes for the best animals, exhibited at agricul- 
tural shows, but tliese attempts have, on the whole, been but fitful, and the 
whole question of the improvement of the breed of cattle in India remains 
pretty much in the condition in which it was at the beginning of the century. 
Ihe introduclion of animals of the bumpless type is looked upon generally 
wiih disfavour by Indian agrictiUunsts, as they declare, and that truly 1 that 
their object is to procure not so much good milking or beef-producing 
animals as to get strong, hardy, draught cattle, for which purpose the more 
delicate humpless animals of Europe are unsuitable. 

In the beginning of the present century the Court of Directors of the 
East India Company sent out some English bulls to the cattle farm .it 
Hissar with A view to improving the breed there, but that attempt was ne- 
cessarily a failure^as the cattle at Hissar are bred for draught pur]^se5, while 
those sent out were mostly of the short-born type. 

A numl^cr of bulls of European and Australian and the best indigenous 
bre^s have of late years been purchased by private individuals and 
District Boards for breeding purposes, and crosses have been made, 
but as proper attention is not usually paid by the onlinary agriculturist 
to the feeding and bringing up of those more delicate cross-bred animals, 
the attempts have not proved successful, and until crops arc grown 
for stall-feeding, pasture lands set .ipait, and the caille better housed, 
no substantial improvement in the ordinary breed of cattle in India can be 
expected. ... 

An experiment on an extensive scale \\ith a view to improve the 
bre^ of cattle in the Himalaya, by an admixture of European blood, was 
begun in 1880 by the Government of India. Twelve head of Brittany 
tattle, vf a., four bulls and eight cows, were then imported direct from Brittany. 
This breed was chosen for the experiment, as they are small in size, of actii^e 
habitf accustomed to mountains, and good milkcr$ ; and were, tlusrefore, 
thought most suitable for crossing %iilh the Himdlafan breed. In January 
1887,3 second batch of cattle, consisting of three bulls and four cows, and in 
January i8tf8.a third batch of eight bulls and five cows, was imported. In 
the result of this experiment was found to be as follows:— 15 bulls 
and 1 7 cows in all were imported. These were diMributed to various hill 
districts in the North-West Provinces and the Pa^ijAb, inhere they were 
given in chdrge to trustworthy Europwn planters aha settlers. At«thc end 
of iSS^the numbers of purebred Brittany calllc had moiintccTiip to 
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bulls and 22 cows, but 8 bulls and 14 cows, both of the original and of tAe 
Indian-bred stock, had died. Seventy three half-bred calves had been born, 
and 57 cows had been covered by the Brittany bulls, but had not calved 
at the date of the report A number of other cows were covered, but no 
record of the result was kept by the owners. 

'fhe large mortality in the imported cattle was principally due to rind«=*r- 
pest. Opinions as to the success or otherwise of the experiment are very 
various. Some of the people,, with whom the cattle were placed, reported 
that the experiment had not been successful, as the Brittany cows, al- 
though reputed good milkers, had not shown themselves such in'lndia, and 
the zamindars and villagers did not like the Brittany bull, owing to the 
absence of the hump, but preferred the indigenous breed’, as they w ere useful 
for ploughing purposes.*’ Others reported that the experiment "wtmld 
certainly in time be productive of good results, and that even already they 
saw goixi effects in the improved milk-producmg and beef-yn elding capa- 
bilities of the cross-bred animals.** On the whole, however/when the diffi- 
cuhies*of acclimatisation arc considered, the experiment seems to have been 
already fairly successful, and to be not destitute of promise for the future ; 
but it seems to the writer that attention should be paid to the improvement 
of the cattle of India, more in accordance with 'the lines laid down by the 
Agri-ilon.caltiiral Society in the report by their ‘Cattle Committee alluded 
to above, than by the introduction of expensive and delicate breeds from 
Europe and the colonics, although these Wy be useful in improving the 
milk and beef* producing qualities of the indigenous breeds. I 

III.— Cattle Diseases in India. 

The principal epidemic cattle diseases prevailing in India are rinder- | 
pest, antW.ix in its .several forms, epiozooi c aphtha or foot-and-mouth , 
disease, and, less commonly, pleuro-pneumonia. , , ^ I 

RinoI' BengaL} (jrOjtci t cfiLihackf North-West j 
Provinces; Kalawah, wa/i, eahmat. Panjab ; Pitchtnov, Bombay ; j 
Peya. Madras; is the most common and fatal of the four diseases above 

jh^amount of injury and loss resulting annually from the unchecked 
ravages of this disease in India is something enormous*’ < WalLicey It 
aoDear^ to be present throughout the year at all seasons, / i carries otf 
thousands of cattle annually, and as no direct Government in > rftrence can 
be attempted to prevent the disease, when it breaks out, spreading to 
wider areas, its ravages are very extensixe. 

Anthrax. - (CczWa, Bengal; Cuihertwan, North-West Prov- . 
«NCEsr“^/l *uf/i, PanJab; Bombay, Madras) 

is highly fatal to rattle, sheep, and horses in India. It is seldom curabk , 
and appears under the most varied forms, about which there are great 
varieties of opinion, and much remamslo be learned. It is a blood-germ 
.disease Young cattle that -are thriving best are most apt to be -ttackwl 
with it. and few if any of ti.ose attacked, recover. It is socially ,irulont . 
and common in some parts of the Central Provinces and of the Panjib. 
but occurs epidemically all over India. r» r-/ • 

Foot-and-mouth DxsRASi^.-iKhoorat, khoratte, J YrK 

hakka North-West Provinces; Mohona, Panjab; hhurpaUa, 
toMBAV j Altnass) is probab- mor? contagious ‘l>^" <=;thcr 

of iht two alwe-nu-ntioned diseases, and is cwtainlv more widespread | 
but it is verv mild, and few cattle succumb to it, the people pay little 
-ultcmi^Dif tt t^/Xeks. - At times, especially if it comes on during 
the rainv reason, the hoofs may fall off before the new ones are ready, 
and .!l^gcS^“hen attacljthc f^t; but if proper care is tak^ o.*the 
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animals affected, no permanent evil results from this disease, and a fatal 
issue is not frequent. ' 

PLBURO-PMBUisoNiA-*P^e^ree, HiMD.-^although occasionally playing 
considerate havoc in India, is altogether more loc^ in its action, and less 
disastrous in its effects than it is in England. When it does occur, it is 
usually in the colder parts of North-West India (Wallace), 

This completes the list of the more important communicable cattle- 
diseases in India, but others, such as tuberculosis and cowpox, are also 
common and often very fatal in their effects. 

** Direct Government interference to orevent their extension will prove 
efficacious only if the areas under which disease has broken out are placed 
under strict quarantine, and the bullock traffic on the highways through 
infected parts is entirely suspended** (IVa/Znce)— two provisos almost 
impossible in the present state of the country. Much, however, might be 
done through local effort to suppress their ravages by disseminating a 
knowledge of the nature of thesp diseases and thevneans of checking them 
among the village officials and leading Natives generally. 

To attempt to coerce the Native by introducing strict quarantine mea- 
sures roust defeat its own ends until he comprehends the objects of these 
measures and the value of their results. 
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Ox*gall| see Pel, Vol. III., ^72. 

Oxides of Iron, see iron, Vol. IV., 540. 

Oxide of Leadi see Lead, Vol. IV., 6 o2. 

Oxide of Manganese, see Manganese, Vol. V., 144- 

OXYBAPHUS, Vakl; Gen. PL, III., 4 . 

^ [gineae. 

Oxybaphus himalaicus, ; Fl. Br. Ind,, IV., yo 8 ; Nvcta- 
• Vem.— bhans, PB. 

References.— Prodr,, XJII. h 430; Stewart, Pb. PL, 182, 

Habitat. — A scrambling scabrous plant found in the northern tracts 
of the Pin jab, between altitudes of 6,000 and 9,000 feet. It occurs on 
the Western Himilaya from Kulu to Garhwal. 

Fodder.— It is collected by the inhabitants of the regions where it 
occurs for winter fodder, 

OKVRlh, Hill ; Gen, PL, III,, too. 

Oxyria digyna. Hill ; FL Br, Ind,, V,, § 8 ; Polygonacex. 
Mountain Sorrel. 

Sjn«— O. sBNiroRMis, Hook.; O, blatior, Br., RoyU, 

Vtnk,^Amlu, Pb. • 

- References.— Z)C., Prodr., XIV,, L, 37 1 Boise. Fl. Orient., JV.,too4 

Reyle,Jn. Him, PL, $14 s Stewart, Pb, PL, 184 i Gaoetteer of SimL 
Diet., It, .... 

Habitat.— A sm.TlI plant, with an acid flavour, which occurs in th 
alpine Himilaya between altitudes of 10,000 t6 14,000 feet. It is found ii 
Western Tibet up to an altitude of 17,509 %t, and is distributed to th 
mountains of Europe; North Asia, and Amcrioa, and to.the Arctiq region* 
Medicine.— In Kanawar this plant is eaten as a cooling* medicin 


lood.— The LBAVBS have a pleasant sorrel taste, and in Chamba ar 
•eaten raw also in chntnft {Stewart). 
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A FamiA Food. (W. R. Clark.) OXJTTENANTHERA 
• nigro-cil iata. 

OXYSTELMAi Br,; Gen. PL^ //., t 

Oxystelma esculentum, Br% Fi. Br. ind, IV., i^; Asclepiadeje. 6 oo 

Syn.— P kriploca bsculenta, Linn.f Asclbpias bo$ba, Roxb, ; Oxvs- 
tBLMA WaLLICHII. Wtgkt. 

VtnL-^Dudlutta, dMdhialatdydugdhicd, kyirtn,dudhi, Hmo.; Dudhlutia, 
khirai, dudhidlaid, kirui, dudhi, Bbng. ; Dudhia-latd, Uriya ; Gkaro- 
te,gani,l^B.t Garav-kkiti, dhudhi, Sinn i DAdkikd, SoHB.i Dudkdvu 
Mar.; Pd la kdra, dudupalla, ourupafay^ chiru pdla, piuna^dla, dMi 
pala, ndla pdla, ckiri pdla, sdpackeitUp'lB'L.i Ttkiadugdha, dughdika. 

Sans. 

'Mtttspcta.-^Roxh.^Fl. Ind.,Rd. C.B.C,, 2S4 : Voigt, Hort. Sub. Cal., 

54f ; Grak., Cot. Bomb, Pl„ I2r ; Dala. & Gibs., Bomb. FI., iso ; Stewart, 

Pb. PL, 14^; Sir W. Elliot, FI. Andkr., ^3, 4t, t32, 142, is3, 167 ; Sir 
W. Jones, Treat. PI. Ind., V., 104, No. 3t &Shaughnessy, Beng, 

Dispens., 4S7 : V. C. Dutt. Mat. Med. Hind., 297 / S. Arjun, Bomb. 

Drugs, 208 / Murray, PI. & Drugs, Sind, 161 ; Gaoetteers, Mysore and 
Coorg, I,, $6; N.-W. P„ IV.,lxxiv.; Agri.‘Horti,,Soc. Ind., Journal 
{Old Series), IX., 158; X., 18. 

HaDitat.y*A slender, glabrous climber, met with throughout the plains 
and lower hills of India from the Panjdb to Ceylon. It is found also in 
Burma and Java. 

Modioiae.^A decoction of the plant is used as a gargle in aphthous | MEDICINE, 
ulceraliuns of the mouth and in sore-throat (A/urray; Arjun). In Sind 
the MILK is collected from the plant, dried.^nd used with warm water for 
washing ulcers (Murray). In combination with turpentine it is some- 
times prescribed for itcn. Probably on account of the milky juice which 
it exudes, native practitioners ascribe' galaclogogue4>roperties to this plant. 

It has a very bitter taste and is said to possess markM antiperiodic pro- 
perties (Anun), The fresh roots are in Ori«sa held to be a specific for Roots, 
jaundice (W, \V» Hunttr\ 603 

Food ft Fodder.— It produces a fruit which is said to be eaten in POOD 
Sind. During the famine of 1877-78, at Poona the follicle, and in ther 
Khandesh District, the leaves, of this plant were eaten by the poorer class- « 
es. Oxen browse on the leaves, and the roots are sometimes dug up ' 

and given to them as fodder. PODDeR. 

OXYTENANTHERA, AJunro / Gtn. PI., Ill . 211. 

A genus of Bamboos, five species of which are found in the East * > dies and Roots, 

a sixth species widely distributed in the forests of Tropical Africa. 507 

Oxgrtenanthera albo-ciliata, 608 

Sya.— OlOANTOCHLOA ALBO-CILIATA, Xurx. 

Vera.-- IVa-pyoo-galay, Bukm. 

Reference. — Munro, Trans. Linn. Soc." {London), XXVI. {1870). 

Habitat.— A bamboo of Burma with stems 20 to 30 feet In height. 

O. monostig^may Beddome. I 609 

Refereoce —Beddome. Fior. Sylxat., 11., axxxm. ..... 

* HabiUt.— A bamboo met with in the Anamalai Hills of Swuth India. 

O. nisro-ciliata. Munro. I 6l0 

3 yn. — Bambus^ gracilis, Wall.; B. nigro-ciliata, Ishs* ; Gigantoch- 

LOA HlORO-ClLIATA, Kurs. 

Vem.—Lengka, Malay. . . -. ,• 

Mertacee —Beddome, FI. Sylv., //., rxnii. ,• Munro, Trans. Linn. 

* Sof. tlMdon). XXVI. (tSlO) ! Kure in lnd.an Foeesler 

Habitat. - An arboreous bamboo, 30 Jo 6o (accordi^to "P 

130) fAthigh, met with imthe ‘wests of the Wertern Chits. 

Burma, and the Andaman Islands, .tnd distributed also to the Mala) an 
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Ox]rtcnaiithera Stocksiii Munro, 

References. — Beddome^ Fl, Sylv., //., ecxxiiu; Munra, Trans, Linn, S0c. 
(Londan), XXVI,, OSi^) ; Gaasttem, Bombay, XXV,, i3d. 

Habitat— A bushy bamboo, 20 to 30 feet high, said to exist in the 
Koncan Gh^ts. Neither Beddome nor Lisboa had themselves seen this 
plant, but b<th remark that its leaves are said to be exactly like throe of 
Dendrocalamua strictiis. 


612 


O. Thwaitesii, hfunro. 

Syn.—- DsNoaocAtAMUs monadelphus, Thw. 

Vem. — Waifs, Ana mala ts. 

References.— fil. Sylv,, II,, ccxxxii. ; Munro, Trans, Linn. 

Sor, (London)* XXVI, 

Habitat — A very common bamboo^on the Anamalai Hills at altitudes 
between 3,500 and 0,000 feet; it is also found in many other localities on 
the outskirts of the moist forests of the Western Ghdts, and is frequent in 
the central parts of Ceylon (Beddome), 

For a description of the properties and uses of the various genera of 
Bamboos, the reader is referred to Bamboo, Vol. 1., 370 ; Dendrocalamus, 
Vol. III., 71 to 80. 
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OXYTROPIS, DC . ; Gen, PL, /, 507. 

Oxjftropis microphyila, D'^.; FL Br, Ind., II., 7^9; Legiminos*. 

Vtm.-^NiaTgal, Ladak ; Tnksha, Spiti. 

References. ~ Pb. PL (omtAsions), 7J; Gasettesr, N„W. P., X., 

3oS. 

Habitat.— A stemless herb, met with in the Western Himalaya between 
I altitudes of i t,ooo and 16,000 feet ; found also in Sikkim at similar altitudes. 
Fodder.— It is browsed by sheep and yaks in Ladak and Spiti (Stewart). 

OYSTER. 

Thc^ 03 rtter belongs to the genus Ostrea, a well known and widely diffused 
group of M^luscs, members of which occur in many parts of the seas around the 
Indian Peninsula. This genus belongs to the thud order of the Lamelli-branch 
Molluscs, Monomya, so called because the valves of its shell are closed by a 
single large adductor muscle. Seventy different species of the genus OstfCa 
’ have been distinguished ; but the most impc’rtant form and the only one that 

need be dealt with here is the Edible 0>ster — Ostrea Cdulis* 

For a description of the Pearl 0>ster (Mellagriiia margaritifera), see 
Pearls, Vol. VI., Pt. I. 

Ostrea eduUs. 

The Edible Oyster. 

HuiTSE, Fr.i AudiTBRN, Gsrm. ; OSTRICHE, OSTRICHA, Itol.; OSTRSA, Lai 
Vern.— 5|>I, kalu, kusiura. Hi ho.; Alte, Tam.; Cavaii, SiNO.; Tirim, 
Mal. ; Badlan, Arabic. ^ 

f References.— itiifs/iE, Mat. Ind., /., 287 ; Forbes Watson, Indust, Sure. 
Ind., I .,368 ; Balfour, Cyclop. Ind., Hi., 68; ftncycl. Brit., xviit., J06. 
Hsbitat— The edible oyster occurs in many parts of the seas around the 
Indmn Peninsula, but the best known and most valued oyster-beds are 
found on the coast near Karachi, Bombay, and Madras. 

Food.— The oyster is much valued as an artklc of food by the Euro- 
peans in Uidia ; but the trade in them is almost entirely local, alifhough 
small quantities arc now transported by rail fmm Karachi tn Various 
stations in Sind and the Panjdb, even as far is Simla, for the use of EuiBF 
pean residents in those places. 




